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The amount of fuel consumed comprises the major 
proportion of the running costs of a boiler plant. 
Efficiency, therefore, relies to a great extent on 
the ability of the furnace to produce, and go on 
producing, the maximum number of B.Th.U. from 
the fuel and transfer this heat with minimum losses 
into steam power. The operating and availability figures 
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THE ESTIMATION OF 
STRESSES IN 
TURBINE-DISC RIMS. 

By G. F. C. Rocers. 

WITH the increase in rim speed in axial compres- 
sors, it is probable that disc construction for the 
rotor will supersede drum construction, and weight 


Fig.1 aa 
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a high ratio of rim width to disc thickness ; in other 
words, the rim has a large overhang. With a low 
radial rim thickness, that is, a thin rim, a large over- 
hang may result in high bending stresses at the 
junction of the rim and the disc ; hence a considera- 
tion of this bending moment may be more important 
in determining the disc and rim dimensions than 
the hoop stress in the disc. The purpose of this 
article is to show how the rim stresses may be 
estimated, and to give their order, for various rim 
widths and thicknesses. It contains the substance 
of two reports (R. 1046 and R. 1052) prepared by 
the author in 1944, when he was a research engineer 
with Messrs. Power Jets (Research and Develop- 


Fig.3. 
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a variety of different distributions of loading over 
the disc and rim; that is, two-stage turbine discs 
with heavily loaded rims, and single-stage com- 
pressor discs with heavily loaded discs. The cal- 
culations for the disc and rim may be matched by 
considering the loading and extension at the inter- 
face of rim and disc. 

The curves given are for rims of rectangular cross- 
section and for straight-sided solid discs ; but it has 
been found that the maximum bending moment and 
shear force in the rim are approximately the same 
in a rim of normal tapering form as in a rim of 
rectangular cross-section, if a mean value of the 
thickness is chosen. Since the bending stress is 
inversely proportional to the square of the thickness, 
the actual bending stress can be estimated from the 
results obtained from the curves. A more accurate 
means of obtaining the stresses in rims of varying 
thickness is provided by the method of iteration, 
to be described later. 

The usual assumption of thin plate theory is made 
for the analysis of rim stresses; that is, that the 
deflection of the rim is small compared with the 
thickness. The following notation is employed, 
and is illustrated in Figs. 1 to 3, herewith, Fig. 2 
showing an element of the rim : r = radius of centre 
of gravity of rim in inches; w = radial extension 
of radius r in inches; F = shear force per unit 
circumferential length in Ib. per inch ; M = bending 
moment per unit circumferential length, in lb. ; 
Q = hoop stress in lb. per square inch ; p = density 
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considerations will then require the disc and rim to 
be as thin as possible. An examination of the 
relative merits of disc and drum construction shows 
that the discs can be made thin without any danger 
of a high hoop stress in the disc, but the width of 
the rim is dictated by the blade stresses and blade 
manufacture. The use of a thin disc gives rise to 


Radial Extension , aK, & Hoop Stress. s 
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ment), Limited, by whose permission it is now 
published. 


In considering the stresses in the disc head under 


given conditions of loading, it has been found desir- 


able to treat the overhung portion of the rim and the 
disc separately. This artifice, combined with non- 
dimensional plotting, enables a few curves to cover 
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STRESSES IN TURBINE-DISC RIMS. 


Fig.6. Fig.7. 
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the rim, in square inches; L, = load acting on| In order to solve the 0-016 YK, 
one overhung portion of the rim, in lb.; L, =| differential equation for 

external load acting on the disc, in Ib.; 1 = length|the extension of the f : a f nti 
of overhang of one rim, in inches; 2h = thickness|rim (w), the second aS a a oz 

of rim, in inches ; z = distance along rim from one| order differential was asia Radial Extension, rr ® Hoop Stress. 7K, a em 


side of disc, in inches; o = Poisson’s ratio; U =| neglected and, there- 
pull on disc per inch of circumference at radius | fore, the bending moment may be written as :— 


- 1p; . E @w ork 

r=2F,+ tor Ib. per inch. an per I a+ =| from equation (4). 
The suffix 1 refers to the condition at the inner — : 

end of the rim ; that is, at z = 0. However, the term = corresponding to the 


Consider an element of the rim of length dz as : : : ; 
shown in Fig. 1. particular integral, is very small compared with 


venient to plot shear force against radial exten- 
sion. This has been done in non-dimensional 
from in Figs. 4, 5, 6, and 7, on page | and on 
this page, for rims of the following propor- 


2h 
tions: Fig. 4, * = 0-05; Fig. 5, — = 0-10; 
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Resolving vertically and neglecting second-order TABLE I.—REcTANGULAR Rims.—Disc TAPER —————_——_ = 2-0. 
quantities, NECK WIDTH 
dF Case I.—No Loading. 
rz, ~ CM = — K2 hee. - @ | 
' : : 2. 3. 4. 5. 6. 7 8 9 10. 
Taking moments about the end of the rim | | 
aM _ = thiekn a 2F = | Tecan Rediat | Bendl | WT 
«oe Hoo 00 kness | Over! j 1 ress | ickness | jal | ing wT 
rd0 dM+rd@¥dr=0 ...--=—-F. . (2) Stress | Strees | 2A | wk aK 6«|:«2CU¥ | Stree | Stree | 5oz8 
The strain equation is — i = | * | —_ RE ae ie ie 
w ! 
= _ | 
oe8> 5 + + > @ 0-5 0-375 0-05 | 0-10 0-0061 | oo. | 0-015 | o-«e | 0-37 0-040 
rou the change of crvatans we b $e | sa | sae | Sa ce | $e 
rom e C. e Of curvature w ave | ‘ " . ” a | “O¢ 
” , 4 |, 0-30 | 0-0100 0-100 | 0-024 | 1:13 | 0-098 
w cw 
mn srat(Se+Se) - @ [os [om [ome [ge Toa | gem | eae | om [cue | ae 
ae: ; . | | 0-20 0-0232 0-116 | 0-055 | 0-67 0-159 
Substituting (2), (3) and (4) in (1) gives | 0-30 0-0278 | 0-139 0-066 | 1-07 | 0-215 
one, fe 6 SS). SE. -zue,| 68 0-375 | 0-15 | 0-10 0-0185 0-062 0-044 0-42 | O12 | 0-125 
1-& \@t Ff a& r ; | 0-15 0-0277 0-092 | 0-066 0-28 “188 
on? | 0-20 0-0360 0-120 0-086 | 0-47 | 0-246 
and, since I = : i this reduces to wii lina alana one | . | - 
0-625 0-453 0-05 0-10 0-0054 | 0-054 0-009 | 0-57 | 0-32 0-033 
dw co dw 3(1-—o%)w 3Kr(i — a) | 0-15 0-0075 0-075 0-013 | 0-64 } 0-048 
eid Se oe || SB | sas | see | see || oa | Se 
An approximate solution of this equation is given 
‘ ; : 0-625 0-453 0-10 0-10 0-0108 | 0-054 0-019 0-57 0-16 0-067 
in text-books on the stresses in drums, and is | 0-15 0-0160 | 0-080 0-028 | 0-36 0-100 
2s 0-20 0-0202 0-101 0-035 | | 0-50 | 0-131 
= sis as 0-30 0-0244 0-122 0-043 | } 0-93 | 0-181 
seal (= oo =) 0-625 0-453 | 0-15 0-10 0-0162 0-054 0-028 0-57 0-11 | 0-102 
zn | 0-15 0-0242 | 0-081 0-042 0-24 | 0-153 
aie PK | 0-20 0-0317 0-106 0-056 0-42 0-202 
ee * (at cos = =e =) ‘... | 0-80 0-0417 0-139 0-073 0-78 | 0-289 
wh . . . 0-75 0-583 0-05 | 0-10 0-0046 | 0-046 0-006 0-72 0-27 =| 0-029 
_ | 0-15 0-0064 | 0-066 0-009 0-55 | 0-042 
Pe et 2g | 9:30 | o-oo | oof | 9-010 08 =| (0.07s 
- 0-30 0075 | O- . 
4h? | } 
: : “5s . “10 00093 | 0-047 0-013 0-72 0-14 0-059 
The four constants H, D, M and N, together with _ — iat | +4 eo | 9-000 0-019 0-30 0-087 
nsta i i i iv- | 0-20 0-0173 | 0-087 0-024 0-50 | “114 
the two constants which occur in the equations giv | 0-30 0-0208 | 0-104 9.080 | 0:80 | Ost6L 
ing the disc stresses, can be determined from the 
following boundary conditions. At the hub or} 9°75 0-533 | 0-15 os | -am | | 2 | & | SS 
centre of the disc, the hoop stress equals the radial | 0-20 | 0O-0271 | 0-090 «| 0-038 ~—C| | 0-36 0-176 
stress for a solid disc, or the radial stress is zero for a 0-30 | = =0-0858 | 0-119 0-050 | | 9°66 0-254 











bored disc. At the junction of the rim and the disc “ 
(x = 0 in the rim equation), the extension of the | @v ; ical cases ressi 

disc equals the extension of the rim, the shear force | dz? vanedacigaeaies ee ae 
in the rim equals the pull exerted by the rim on/ the bending moment reduces to :— 


. ‘ a E dw 
the disc, and the rim has zero slope (that is, =” 0, M = 2 I ~ 


assuming symmetrical loading). At the free end} Since the shear force and radial extension are 
of the rim (x = / in the rim equation), the bending | required at the junction of the disc and rim for 
moment is zero, and the shear force is zero. the solution of the above equations, it is con- 








Fig. 6, **=0-15; Fig. 7, =" =0-20. In each 
case, c is taken from 0-1 to 0-3. A further increase 
of . above 0-3 has little effect upon the shear and 


bending stresses in the thin rims. This value of a 
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.8. SOLID PARALLEL SIDED DISCS 
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HUB WIDTH 
TABLE IJ.—RECTANGULAR RIMS.—DISC TAPER NECK WIDTH ~ 2-0. 
Case II. Loading on rims only. Constant load equivalent to blade root depth of 0-03r, i.e., Kn <> Kp } +r | 
(=) 
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0-20 0-01035 0-1035 0-166 0-0166 0-023 1-094 1-75 0-072 
0-30 0-0106 0-106 0-170 0-0170 0-024 1-202 1-92 0-093 
0-75 0-533 0-10 1-3 0-410 0-10 0-0118 0-059 0-077 0-0153 0-021 0-72 0-176 0-23 0-070 
0-15 0-0172 0-086 0-112 0-0224 0-031 0-383 0-50 0-105 
0-20 0-0218 0-109 0-142 0-0283 0-039 0-635 0-83 0-136 
0-30 0-0263 0-132 0-172 0-0342 0-048 1-000 1-30 0-188 
0°75 0-533 0-15 1-2 0-444 0-10 0-164 0-055 0-066 0-0197 0-027 0-72 0-115 0-14 0-101 
0-15 0-0246 0-082 0-098 0-0295- 0-041 0-245 0-29 0-151 
0-20 0-0322 0-107 0-128 -0386 0-054 | 0-421 0-51 0-200 
0-30 0-0425 0-142 0-170 0-0510 0-071 | 0-786 0-94 0-285 















































above which there is little increase of stress, increases 


with rim thickness. A suffix R has been attached 


to the K on the curves referring to the rim, since the 
rim loading can best be taken into account by calcu- | pw* 
lating an equivalent K. The suffix D attached to! 9 ° 





Note.—The weight given in column 15 is the weight of disc and rim without loading. 


the K used for the disc calculations is merely to| Curves giving the peripheral pull on the disc 
stress the distinction between the values of K for 


U P ii . : 
rim and disc, though in the latter case it is simply (3 =) ee ape Se 


r (se) have been obtained for parallel-sided 
D 
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and straight-sided tapered discs, and are shown in 
Figs. 8 and 9, page 3. The curves for the tapered 
discs were obtained from data by P. G. Gray, not 
yet published. Each set of curves covers a range 
of neck thickness/radius ratio of 0-025 to 0-3. 

The conditions which must be satisfied for the 
matching of the disc and rim are now: (1) w,, the 
deflection of rim at mean radiusr, at z = 0, is equal 
to the radial extension of the disc a this radius 


Pel-Fele © 


(2) U, the pull on the dise per inch of circumference 
. at radius r, is equal to the shear force on the rim 
plus the external loading on the disc ; that is, 
Lp 
U = 2F, + ae 


where L, = loading in tons acting on the disc. 
This —_ in non- a form :— 


[ae -[s= ms (7) 
rKy 2rrt* Ky ; 


The expression for the too on K of the rim is 
Lz 
Qn rr? A’ 
where L, = load in tons acting on one overhung 
portion of the rim, and A = area of cross section 
of one overhung portion of the rim. 
Once the radial extension of the rim is known, 
the hoop stress is also known, since this is simply 





K,=K+ 


E < ; thus the abscisse of the rim curves shown in 
Figs. 4, 5,6 and 7 also give the rim hoop stress at 


z=0, (52 It is of interest to note that the 
' ; E d 

disc hoop stress at radius r = =.[* +oor| 
1 -—o*Lr dr 


where u = w,, and this is always greater than the 
rim hoop stress. There is, of course, an increase in 
hoop stress from the disc end of the rim to the free 
end, but, except for extremely thin rims, not con- 
sidered in this article, the increase is not great. 

By far the most important rim stress is the 
bending stress. For rims of constant thickness, 
this is greatest at the disc end of the rim ; and, to 
give the order of this stress, curves of constant 
bending stress have been superimposed on the 
curves shown in Figs. 4, 5, 6 and 7. Constant 
hoop-stress lines have been superimposed on the 
disc curves, Figs. 8 and 9, and a comparison of these 
shows that the hoop stress at the radius r (mean 
radius of rim) is only slightly affected by the taper 
of the disc; hence only a hub width/neck width 
ratio of 2 has been considered. Also, boring the 
discs has little effect on the neck stress and so the 
curves have been limited to solid discs. It should 
be noted that the ordinates of the disc curves, 


Lax} give the product of disc radial stress and 
— x 2), 








Tables I hd I on pages 2 and 3, show the result of 
applying the curves to two simple cases of solid 
tapered discs with rims of rectangular cross-section. 
Table I refers to unloaded discs of various propor- 
tions; while Table II refers to discs which have 
been a constant loading on the rims, of an amount 
equivalent to the normal depth of blade root (0-037), 
but no loading on the disc itself. It may be noted 
from the tables that the shear stress is low compared 
with the disc hoop and rim bending stresses ; for 
a given disc hoop stress, an increase of rim thickness 
allows the overhang of the rim to be increased with- 
out the rim bending stress necessarily being in- 
creased above the disc hoop stress; and for a given 
size of rim, an increase of allowable disc hoop stress 
results in a reduced rim bending stress, and, of 
course, the disc thickness and weight are reduced. 

(To be continued.) 





TIMBER FOR SHIPBUILDING.—The grant of licences to 
acquire or consume timber in naval and merchant ship- 
building and repair work is being undertaken by the 
Admiralty as from January 1, 1948, when arrangements 
under which Messrs. Denny, Mott and Dickson, Limited, 
and Messrs. Ashton, Limited, have acted as Admiralty 
timber agents came to anend. All directly concerned 


are being informed of this, but inquiries by telephone may 
be made, in regard to timber for naval requirements, to 
Bath, Tennyson 1000, Extension 1045, and for merchant- 
ship requirements to WHItehall 3140, Extension 4. 
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Handbook of Structural Design in the Aluminium Alloys. 
By J. E. TEMPLE, Wh. Sc., D.I.C. James Booth 
and Company, Limited, Argyle-street Works, Nechells, 
Birmingham, 7. [Price 21s.] 

THE extended use of aluminium and its alloys 
in fields of engineering hitherto reserved for the 
older metals has naturally led to a demand for the 
basic data and detailed information required in the 
preparation of new designs. This book, published 
by the original producers of Duralumin in this 
country, is a welcome addition to the very limited 
number of aluminium-alloy design handbooks at 
present available. In a rather lengthy foreword, 
the author not only justifies the work, but also 
summarises the general differences between design- 
ing in steel and designing in aluminium alloy, and 
states that some of his recommendations are based 
on results of researches by Professor J. F. Baker, 
at the University of Cambridge. The book is 
“‘intended primarily for those interested mainly 
in framed structures,” but the general information 
presented will be of equal interest in ‘ transport 
and marine applications and in ordinary 
plant and machines generally.” It can, in fact, be 
recommended to all engineers seeking the basic 
factors involved in light-alloy design. 

The book is in two parts, the first dealing briefly 
with the characteristics of the aluminium alloys ; 
in particular, with the several varieties of Duralu- 
min and the non-heat-treatable aluminium-magne- 
sium alloys. It includes useful data on fatigue, 
the effect of combined stresses and corrosion. The 
second part assumes a knowledge of steel structural 
design and shows the differences between designing 
in steel and designing in light alloys. Starting from 
simple bending, the author leads on logically and 
easily to the effects of the lower values of the moduli 
of elasticity and torsion. The value of the extrusion 
process for producing sections (compared with 
rolling) is well demonstrated by the data given on 
the effect of fillets on the failure in compression of 
angles and other sections, and the increased strength 
obtained by lipped edges on flanges. The failure 
of thin plates and tubes ; the elastic instability of 
long columns; the strength of riveted joints and 
of built-up stanchions and girders; the use of 
stiffeners and the design of compound structures are 
the main topics covered in this part of the book. 
There are also useful data on the stresses induced 
by temperature changes; resilience and induced 
stresses; the fire risk; and factors of safety. 
Altogether, the book is timely and useful. 








Textbook of Illuminating Engineering (Intermediate 
Grade). By Dr. J. W.T. WALSH. Sir Isaac Pitman and 
Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 17s. 6d. net.] 

Tuts book was written at the request of the Illumin- 

ating Engineering Society, of which Dr. Walsh is a 

past president, and is designed to serve students 

preparing for the intermediate examination in 

Illuminating Engineering of the City and Guilds 

Institute. A knowledge of geometrical optics up 

to that standard, and of elementary calculus and 

solid geometry, is assumed. The work is prefaced 
by a piece of sound advice to the student, urging 
him to use his eyes “‘ first, last and all the time,” 
and to apply his theoretical knowledge to criticise 
or appraise the various lighting installations he 
may encounter. The text. is divided into two 
roughly equal parts, the first dealing with scientific 
principles and the second being devoted to technical 
applications. Subjects discussed in the first part 
include the nature and production of light, light and 
matter, light and the eye, and the principles and 
practice of light measurement. The quantities 
met with in illuminating engineering are carefully 
defined, together with the units in terms of which 
they are measured, while the relationships between 
them are clearly brought out. The drawing of 
polar curves of light distribution and the derivation 
of the corresponding Rousseau diagrams are fully 
explained. As might be expected from the author 
of a standard treatise on the subject, the chapter on 
photometric techniques is outstanding and covers 
photo-electric as well as visual methods. The 
indefinite integral on page 49 should be sin?@ 


instead of cos*@, and is, in fact, correctly so given on 
page 61; and there is an evident slip on page 51, 
where it is stated that the “‘ method of overcoming 
the lack of a primary standard . . . persisted until 
1948, when a standard of brightness was intro- 
duced.” 

The topics treated in the second part include 
light produced by combustion and by electricity, 
the control of light distribution, the principles of 
lighting design, examples of lighting design and the 
supply of energy for lighting. The data upon which 
the illuminating engineer must base his designs for 
lighting installations to satisfy accepted standards 
are taken from recent official publications and 
current British Standard Specifications. Both 
indoor and street lighting are considered. The 
recommendations in respect of fluorescent lighting 
are provisional, in view of development work in 
progress. At the end of the book are examination 
questions, with outline answers. Dr. Walsh’s clear 
and concise text-book covers all points of funda- 
mental importance. 





Photographic Surveying. By COLONEL B. B. TALLEY, 
U.S.Army, and Paul H. Rossiys. Pitman Publishing 
Corporation, 2, West 45th-street, New York 19, U.S.A. 
{Price 3 dols.}; and Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
{Price 24s. net.) 

THE application of photography to terrestrial 
surveying is not new; but so many fresh uses, for 
aerial photographs especially, become apparent as 
new instruments and techniques are developed or 
envisaged that there would seem to be ample scope 
for an entire volume dealing withthis alone. In the 
present work, however, the matter has been treated 
merely as one of the many interesting sections of a 
book which is devoted to as complete a survey as 
possible of the science of photogrammetry ; no space 
is given to the potentialities of colour photography, 
the use of helicopters, or of radar methods, for 
accurate height-finding. The book is an eminently 
orderly compilation, each section with its problem 
clearly stated and adequately solved. 

An introductory chapter leads to a discussion 
of the fundamentals of the photograph and their 
geometric application to ground control, so that the 
more complicated mathematical processes involved 
in the reduction of photographic detail to map 
form may be displayed against this elementary 
background. A fully representative selection of 
instruments is ably described, often with the help 
of schematic diagrams in addition to photographs. 
Their techniques, more amenable to demonstration 
than description, are also discussed. The difficult 
matter of air-camera mountings has been largely 
passed over, but adequate treatment is accorded to 
air cameras, the photo-theodolite, to such stereo- 
scopic plotting instruments as the Multiplex, the 
stereoplanigraph, the aerocartograph, and the 
stereocomparagraph, as well as the special instru- 
ments used in the unique Brock and Weymouth 
topographical mapping system. The Canadian 
system used in mapping from oblique photographs, 
and the production and uses of mosaics made from 
aerial photographs, are fully covered. 

Numerous minor flaws in printing, spelling, punc- 
tuation and English usage are to be noted, and 
many of the 117 illustrations, to which the text is 
heavily indebted for its comprehensibility, are 
lacking in that definition which is usually a particular 
virtye of American printing. Some important 
diagrams are rather too small to be read with ease. 
Most surprising, however, in a book wherein the 
word ‘perspective’? appears so often, is the 
distortion of just that quality in the horizontal 
planes used to demonstrate ‘‘ photographic rela- 
tions” in Fig. 3. Figs. 28 and 33 are similarly 
out of drawing. The index is preceded by eight 
pages of tables of stereoscopic parallax. 





INSTITUTE OF TRANSPORT.—The next examinations 
for graduateship and associate-membership of the 
Institute of Transport will be held on Monday, Tuesday 
and Wednesday, May 3, 4 and 5, in London, and at other 
centres where sufficient candidates offer themselves. 
Further particulars can be obtained from the secretary, 
Institute of Transport, 15, Savoy-street, London, 
W.C.2, to whom application forms must be submitted 
not later than Monday, March 22. 
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THE ENGINEERING 
OUTLOOK. 


I.—RETROSPECT AND PROSPECTS. 


For British engineering, 1947 has been a year of 
constant struggle to make the best of exceptional 
boom conditions in particularly difficult, and often 
unsettling, circumstances. Notwithstanding the 
fuel crisis in February, the difficulty of securing steel 
supplies (even with the help of ‘“‘M” forms), the 
restricted availability of the right type of labour 
in the right places, and disturbances caused by 
Government control and direction, engineeri 
concerns had a most prosperous year. The bulk 
of the reconversion work still outstanding at the 
end of 1946 was completed during the first half of 
the year, and, during the second half, managements 
were able to concentrate on increasing the volume 
of output. In “normal” times, this would have 
meant working available plant and equipment to 
maximum capacity, and, where long-term demand 
appeared to warrant permanent expansion of capa- 
city, the installation of additional plant. Outstand- 
ing orders would have been executed as rapidly as 
possible, in chronological order. Throughout 1947, 
however, the problems of engineering production 
have widened considerably in scope, the dominant 
factor being the inability of the steel industry to 
meet the demand for its products. Moreover, the 
distribution of available supplies has been unsatis- 
factory, and the object of endless negotiations 
between managements and the Government depart- 
ments concerned. The tug-of-war between alloca- 
tors and users resulted in a win for the users, but 
the victory proved of little value since, by Septem- 
ber, 1947, it had created a gap of some 2,000,000 
tons between existing allocations (“‘ M ” forms) and 
available supplies. 

The difficulty in securing materials and com- 
ponents of all kinds has forced managements to 
devote an unduly large proportion of their time 
and energy to chasing supplies: in many cases, 
organisations have been set up for this purpose. 
One motor-vehicle manufacturing firm employed 
50 buyers (10 per cent. of its labour force) on scouring 
the country for scarce materials and components. 
The following extracts from statements made by the 
chairmen of two large engineering concerns, at the 
annual general meetings of their companies, sum- 
marise the difficulties and achievements that have 
characterised engineering activity during the past 
year. 

Mr. G. R. Sharpley, chairman of Ruston and 
Hornsby, Limited, in July, 1947, said: “‘In last 
year’s report, reference was made to some of the 
difficulties—peculiar to a period of transition from 
war to peace—which your company was experienc- 
ing. The task of reorganisation, including the 
rehabilitation and the re-equipment of two large 
shops at Lincoln and Grantham, respectively, which 
were requisitioned for the war period by the 
Admiralty, has been very largely accomplished, 
and to some extent the results are reflected in the 
improved figures now placed before you. Even so, 
the year under review has been a particularly 
difficult one, characterised . . . by shortages of all 
kinds. These factors have made the task of 
balancing stocks with the requirements of our 
production schedules extremely difficult.” 

Mr. Charles G. Renold, chairman and managing 
director of the Renold and Coventry Chain Company, 
Limited, on October 30, 1947, stated: “‘ During the 
year our sales reached a new high level, being some 
6 per cent. greater in volume than in the previous 
year. This increase was again limited by available 
space, plant, supplies and labour, a particular 
limitation being the complete cessation of production 
due to the emergency power cuts . . . The demand 
for our products shows no sign of abating and we 
have been most reluctantly compelled temporarily 
to decline a large amount of business. We have 
considered that this course is fairer than to continue 
accepting business, delivery of which could only be 
problematical in view of existing commitments and 
Government directions as to priorities.” 

These statements do not fully reflect the extreme 
seriousness of the succession of economic crises 


which have beset the country during the past year. 


TINS | available su 


The period that followed the reconversion of 
industry from war to peace has been likened to the 
“phoney war” period that preceded the German 
invasion of Western Europe in 1940. The “ Dun- 
kirk” may still come, or it may be avoided. That 
avoiding action will have to be taken there is no 
doubt, and, to be successful, such action will need 
to be immediate and far-sighted ; ruthless, but not 
mistaken. The school of thought which advocates 
the removal of all controls is fast becoming less 
vociferous, and the need for effective planning of 
industrial activity is now widely recognised. The 
economic necessity of the moment is to bring the 
total demand for real resources within the limit of 
pplies, and to ensure the efficient em- 
ployment of suitable industrial capacity for goods 
either essential for the maintenance of a high level 
of industrial activity or required to pay for the 
import of no less essential raw materials and food- 
stuffs. | 

Events in 1947—the fuel crisis, the failure of the 
convertibility of sterling, the rapid exhaustion of 
the United States loan and the resulting shortage 
of dollars, the widening gap in the country’s balance 
of payments—were brutal and expensive reminders 
of the need to plan effectively. An oft-repeated 
criticism of the Government is that they had no 
plan, and that the measures taken after each crisis 
were temporary expedients, or panic decisions made 
on the basis of inadequate information and statistics. 
Towards the end of 1947, an overall plan for industry 
and trade began to emerge, but it remained largely 
unrelated to the productive capacity of the country. 
The decisions taken by the Government, in so far as 
they directly concern the engineering industry, 
are discussed below under three broad headings, 
namely, the control of production and allocation 
of materials, capital investment and re-equipment 
in the British industry, and export objectives. 

Throughout 1947, the Government’s sole control 
of engineering production lay in the allocation of 
certain essential materials, the most important 
being steel, timber and cast iron. The steel- 
distribution scheme is a child of war years, and was 
designed to direct steel to essential war uses. The 
continuation of the distribution scheme after the 
end of the war was inescapable, because of the 
extreme pressure of the demand for steel for deferred 
replacement and capital development, quite apart 
from the regular needs of the metal-using industries. 
The Raw Materials Committee of the Ministry of 
Production was therefore taken over by the Cabinet 
Offices and continued to function as the central 
allocating authority, making tly allocations 
to Government departments on the basis of which 
““M”’-form authorisations were issued to main 
contractors, and through them to sub-contractors. 
As already mentioned, this distribution scheme 
proved defective, allocations exceeding available 
supplies, and in October a Committee investigated 
its working. As a result of the recommendation 
of this Committee, it was hoped to introduce a 
more efficient control during 1948. 

The importance of an efficient steel allocation 
scheme is self-evident, since inefficiency in this 
field cannot be corrected by other controls, however 
well the latter are operated. The first pre-requisite 
of an efficient system is that allocations of finished 
steel should be in reasonably close conformity with 
available supplies, so that engineering firms, having 
obtained an allocation, may feel confident that they 
will be able to ‘‘ acquire, treat and consume ” the 
steel, without delay. The second pre-requisite is 
that allocations should be made as far ahcad as 
possible, and that, once a decision has been taken 
to allocate steel for a certain purpose, allocations 
should not be subject to sudden variations. In 
the past, changes in quarterly allocations have 
tended to upset production programmes, and have 
prevented that forward planning without which 
efficient engineering production is_ virtually 
impossible. 

At a meeting of the Engineering Advisory Council 


Supply, warned the Council that future steel alloca- 
tions to individual firms would be made on the 








on November 1, Mr. John Wilmot, then Minister of 


basis of their export performance, thus implying 
that steel allocations would become the Govern- 


for industry and trade. Mr. Wilmot stated that no 
overall increase of steel supplies to the engineering 
industry was likely, and he forecast increased 
restrictions in machinery supplies for the re-equip- 
ment of home industries. This would probably 
mean dislocation and hardship to some firms 
trading in the home market, and to those manufac- 
turers unsuccessful in diverting output to export. 
The Government were said to be considering the 
extension of formal controls by instruments such 
as the Machinery Plant and Appliances Order, 
under which manufacturers of prescribed goods may 
manufacture or supply only under licence and on 
the conditions embodied in that licence. 
Mr. Wilmot said that “‘ In the field of engineering 
consumer goods it will... be important, not 
only that export targets should be achieved, but 
that ceilings placed on supply for the home market 
should not be exceeded. In such cases, we want. 
the economic sanction of material supplies reinforced 
by legal sanction, and the manufacturer should 
have a clear and unequivocal indication of where 
he stands in the matter by the issue of a statutory 
licence. I propose, therefore, to extend the licensing 
of manufacture or supply to engineering consumer 
goods not at present covered, including motor cars, 
motor cycles and bicycles . . . Activities of sub- 
contractors will be governed by those of main 
manufacturers.” 
There is general agreement with the policy of 
stopping the employment of labour, plant and 
equipment on “non-essential supplies” for the 
home market. Nothing announced so far by 
Government spokesmen, however, indicates that 
steps are being taken to see that remaining capacity 
is efficiently employed, or, for that matter, that 
non-essential capacity is converted to more essential 
work. The early days of the war saw a rapid 
concentration of production of all essential “‘ peace - 
time ” goods in the most suitable establishments, 
which were employed to the full capacity of available 
plant and equipment. Throughout 1947, many 
large engineering works were producing at two-thirds 
of capacity or less, with their workpeople on short 
time, in the hope that material supplies would 
improve. Everywhere manufacturers showed the 
greatest reluctance to part with their surplus 
labour. As yet, however, no steps have been taken 
to prevent manufacturers from continuing to waste 
scarce labour. Besides reducing the available 
supply of labour, this practice inevitably results in 
inflation of manufacturing costs. 

TaBLE I.—Estimated Gross Investment in Plant, 


Machinery and Vehicles in the United Kingdom. 
(£1,000,000.) 











Mid-1947 : 1948, End of 1948: 
SP. eas Estimated | Original | Estimated 
Annual Fore- Annual 
Rate. cast. Rate. 
Specialised plant: — 
(a) Utilities, coal and 
steel .. a - 135 180 
(b) Private... ay 65 590 50 
Other Machinery. . ae 275 240 
Road Vehicles .. ee 90 55 
Shipbuilding and Miscel- 
laneous . . ee oe 90 95 95 
Total 700 775 620 

















The Government White Paper on Capital Invest- 
ment in 1948 (Cmd. 7268) is the first attempt by 
Government planners to limit capital investment 
in the United Kingdom. The White Paper was 
reviewed on page 542 of our 164th volume (1947), 
with particular reference to the effect of the proposed 
cuts on the engineering industry. The 
cuts in new investment expenditure at home amount 
to 1801. millions for the year 1948 as a whole, 
as compared with a total estimated capital expendi- 
ture for that year of 1,600/. million before allowing 
for the cuts. This represents a reduction of 11 per 
cent., but it is questionable whether it will prove 
adequate to secure a sufficient diversion of steel to 
manufacture for export. Moreover, this reduction 
is expected to accrue very largely in the second half 
of the year: by the end of 1948, gross investment is 
expected to be at the rate of 1,320/. million per 
annum, but the average for the year is put at 
1,420]. million. These totals include the figures 





ment’s principal means of implementing its plan 


for plant, machinery and vehicles, given in Table I. 
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The latter are estimated to consist almost equally 
of expenditure on repairs and maintenance and 
additions to capital, which are net investment. 

It is difficult to comment on the revised pro- 
gramme without some analysis of the figure of 
5901. million “‘ originally forecast” for plant and 
machinery in 1948. It is evident that, at the end 
of 1948, expenditure on plant for the coal and steel 
industries, electricity generation and gas manufac- 
ture, and on shipbuilding, will be maintained at a 
higher level, whereas expenditure under other 
items, particularly road vehicles, will be cut to a 
level of 130. million below the estimated annual 
rate operating in mid-1947. The revised programme 
is evidence of the Government’s intention to divert 
@ maximum of engineering resources to export 
markets. The difficulty is likely to be one of inade- 
quate control. Admittedly, the Government can 
influence the programmes of State-owned industries 
and public utilities, but investment in machinery 
by private industry is not controlled. The success 
of the plan will depend almost entirely on how far 
steel controls can be used effectively to direct the 
sales of engineering products. Ancillary plant, such 
as ball and roller bearings, electric motors, and 
pumps, is impossible to control, and the Government 
have indicated that they “ will rely for the present 
on the good sense of industry following a policy 
lead.” Given a vague directive of this kind, the 
difficulty for the private industrialist is to make 
any useful distinction between what is profitable 
to him and what may be desirable in the larger 
public interest. 

During 1947, there has been a great deal of dis- 
cussion on the need to export a growing proportion 
of the products of British industry in order to 
eliminate the adverse balance of trade. In Septem- 
ber, Sir Stafford Cripps outlined the measures that 
the Government intended to take. The adverse 
balance (excess of imports over exports) was esti- 
mated at 600/. million. Import cuts totalling 
228]. million were decided upon, and the remainder 
—372l. million, or 31/1. million a month—is to be 
provided by additional exports. A higher target 
has been planned, in fact, for the end of 1948 
(431. million a month). This is intended to pay 
for the additional imported materials that will be 
required for the export drive itself, on the assump- 
tion that, by then, the total volume of exports will 
be rising; and, if possible, to provide some slight 
elbow room for an increase in imports for home 
needs. The targets for iron and steel manufactures 
and engineering products are given in Table II, 
herewith. 


TaBLE II.—£2zport Targets for 1948. (Monthly Rates.) 




















| 
4th Qtr., Target, Target, 
1946. Mid-1948. End of 1948. 
| 
Per | Per Per 
Million | cent.) Million | cent.} Million | cent. 
£ of £ of £ of 
1938. 1938. 1938. 
I and steel manu- | 
.—— a ..-| 6-6 105 6-55 | 104 7-0 111 
Iron and steel 
exports .. oof OF —| 3-4 —| 3-6 -- 
Non-ferrous metals | 3-22 | 196 | 3-2 196 | 3-2 196 
ts and 
eae ..| 2-82 | 190 | 2-99 | 202 3-09 | 212 
lectrical Goods 
a Apparatus ..| 3-82 | 191 4-2 |210| 4-3 | 215 
Machinery .. ..| 12-87 | 147 | 19-43 | 224 | 22-03 | 254 
= ..| 0-72 _ 4-0 —_ 4-5 — 
ABcaical --| 1-62 _ 1-92 — 2-09 ae 
Textile .. rm _ 1‘8 —j| 2-25}; — 
Vehicles .. ..] 12-55 | 177 | 18-33 | 258 | 22-4 | 316 
Private cars ..| 2°6 _ 5-0 —| 6-4 ae 
mmercial ve- 
“aes ae ..| 2-515 | —] 3-13] —J] 4-0 —_— 
Total Iron and Steel . 
and Engineering | 38-66 | — | 51-50 | — | 58-82 | — 
Total Exports ..| 88-74 — |114-35 — |131-65 — 
Iron and Steel and 
E ring Ex- 
as Percen- 
of Total ..| 43°6 — | 45-0 — | 44-7 -= 























Of the additional 431. million, in terms of monthly 
rates, which is projected for the end of 1948 by 
comparison with the end of 1946, 201. million is 
expected to be provided by the engineering groups 
listed in Table II. The importance of machinery 
in the programme shows how heavy the impact is 





likely to be upon home capital programmes. Reliance 
on the engineering industries to provide a high 
proportion of the required increase in total exports 
is inevitable, since, in attempting to repair their 
war-shattered economies, foreign countries have 
increasingly tended to put first things first. As 
many of these countries are faced with the necessity 
of reducing their total imports, they offer diminishing 
opportunities to British exporters of the less essential 
consumer goods. Recent trade discussions aiming 
to establish bilateral trading agreements between 
this country and other countries, such as Russia, 
Eire and Denmark, have shown abundantly that no 
agreement can be reached unless the British Govern- 
ment can guarantee the supply of some proportion 
of steel and capital goods in every case. This 
involves the creation of administrative controls 
sufficiently strong to ensure that the required British 
exports are shipped at the right time and in the right 
quantities to the other party to the agreement. 
The Russian trade talks originally broke down mainly 
because the British Government were unable to 
guarantee delivery dates. In October, Sir Stafford 
Cripps stated that, ‘“‘When our bilateral arrange- 
ments are further advanced, we hope to get a much 
more accurate idea as to what exactly we can sell, 
and where.” This means that, to a greater and 
greater extent, British engineering firms will be 
told where they must export their goods. It is 
too much to hope that dislocation of work in 
progress, and the cancelling of contracts already 
entered upon with overseas customers, will ‘be 
avoided entirely. Some re-orientation of trade is 
inevitable, and this will mean, in certain cases, a 
break with traditional export connections. 

The difficulty of Government planners and trade 
negotiators will be to dovetail the commitments 
they incur in bilateral trading agreements with those 
that Britain must incur as a participating country 
in the Marshall Plan for Europe and with the need 
to earn more “‘ hard” currency. Britain will clearly 
be expected to supply a high proportion of capital 
goods, such as coal-mining machinery, electricity 
generating plant, oil-refining plant, steelworks 
plant, tractors and agricultural implements, rolling 
stock, etc., to other European countries. This will 
not necessarily conflict with the balancing of 
Britain’s external account, but will probably 
reduce the availability of capital goods for bilateral 
trading with non-participating countries of Eastern 
Europe, who have much to offer in the way of the 
food and raw materials that Britain needs but can 
no longer afford to purchase in the dollar area. 
It remains to be seen how far this situation will be 
met by direct United States aid to this country. 

How will exports be directed and how will the 
British manufacturer know where he must sell his 
goods? Mr. Harold Wilson, President of the 
Board of Trade, appears to contemplate some form 
of control based on steel allocations. ‘‘ When 
certain of the bilateral negotiations have made 
further progress,” he stated, “countries with 
which no agreement exists will occupy a much 
lower priority in terms of British exports.” It is 
difficult to interpret these words in the ordinary 
terms of export business, and of a production process 
which takes time and the co-operation of large 
numbers of supplies and manufacturers at each stage. 

A Committee on Exports, set up under the chair- 
manship of the Secretary for Overseas Trade, is to 
supervise and co-ordinate the work of all Govern- 
ment departments concerned with exports. Details 
of its functions—primarily concerned with the 
production side of the export problem—were given 
in the issue of the Board of Trade Journal for 
November 8, 1947. Among these were the deter- 
mining of export targets in consultation with 
industry. Regional Export Committees were to 
be established under the chairmanship of Board of 
Trade Regional Controllers to co-ordinate official 
measures to encourage and assist exports at a 
Regional level. Regional Export Committees would 
devote special attention to the manufacture and 
distribution of engineering components, and to the 
use made by individual concerns of their steel allo- 
cation. 

Mr. Wilson summarised the Government’s “ pro- 
duction for export” policy as follows: “One of 
the biggest problematics in the engineering field is, 





of. course, components, especially ball bearings, 
chains, and several other items, and our Regional 
Committees will be in close touch with the firms 
producing such components to see that they are 
sent to the jobs where they will make the biggest 
contribution to the export drive. We are getting 
away more and more from any other question of 
materials based on pre-war consumption. More 
and more now, materials will be allocated in accord- 
ance with the past performance of individual 
firms, but with due regard to allowing firms which 
have not been exporting so far to have a chance to 
see what they can do in the export field before 
materials are denied to them. Although, as I have 
said, we shall as far as possible try to ensure the 
supply of materials to any exporting firm, we shall, 
where necessary, discriminate in favour of those 
exporting to hard currency areas against others 
exporting.” 

Is such a policy practical politics? It means, 
presumably, that firms manufacturing for essential 
home requirements, and for bilateral trade will 
receive all the steel and other materials that they 
require. Remaining materials will be allocated for 
export only, and preference will be shown to those 
concerns having firm orders from hard-currency 
countries. The Government rightly stress that 
erratic supplies of components may wreck the 
scheme. Other factors, such as the conversion of 
concerns unable to sell their export quotas overseas 
to the production of saleable goods, may further 
accentuate the component difficulty. Large-scale 
switches—such as, for example, that of the motor- 
car industry to the production of agricultural 
tractors, agricultural machinery or commercial 
vehicles—would raise at once the intractable 
problem of ensuring a balanced flow of components, 
and would probably involve a considerable wastage 
of specialised capacity, for example, for the manu- 
facture of sheet steel, electrical equipment, and 
plate glass, which could hardly be diverted to other 
uses. Great care should be taken to utilise available 
capacity in the most economical and efficient manner. 
This means, above all, that such capacity should 
not be under-employed, and there is a strong case 
for concentrating, as in war-time, those industries 
which cannot be supplied with adequate quantities 
of steel. The alternative is under-employment in 
insecure conditions, a lowering of industrial morale, 
and a rise in manufacturing costs. 

The measures discussed above have been con- 
cerned mainly with the machinery to ensure 
manufacture for export. Far less has been done 
to adjust the mechanics of the export trade in 
engineering goods to present conditions. An 
examination of chairmen’s statements at annual 
general meetings of engineering firms reveals a 
deepening anxiety regarding their ability to sell 
overseas. The following observation from the 
speech of Mr. Cyril M. Cohen, chairman and manag- 
ing director of George Cohen, Sons and Company, 
Limited, is typical of many others: ‘I am bound 
to say .. . that, in our experience, it seems to be 
increasingly difficult to obtain import licences 
from some of the foreign countries concerned.” 

This might be taken as an indication that, for 
certain engineering products, a seller’s market no 
longer exists, but clearly this is not so ; the overseas 
demand for capital equipment still far exceeds the 
supply. Many countries, however, have imposed 
import restrictions of varying severity on the import 
of Buitish engineering products ; for example, during 
the past year more than 20 countries have restricted 
imports of British motor vehicles. It may be that 
the growing world shortage of dollars and the non- 
convertibility of sterling may lead some countries 
to switch their purchases from the United States 
to Britain, but the possibility of further restrictions 
on imports of British engineering products cannot 
be overlooked. If this should happen, the British 
Government will have no alternative but to curtail 
the production of unsaleable goods, with a conse- 
quent disruption of the structure of the engineering 
industry which may result in a permanent loss to 
the nation’s economy. It is evident that the 
export drive cannot succeed if costs are allowed to 
rise continually. 

In a memorandum to Sir Stafford Cripps, in 
September, the Engineering Industries Association 
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complained that the high cost of coal, steel, labour 
and freightage meant that many engineering 
products “‘ will be so costly that no one will be able 
to afford them and a grave danger exists that they 
will be left on our hands.” The Association com- 
plains that one of the largest contributory factors 
to the high costs of production is ‘the enormous 
number of non-productive form-fillers, accountants 
and statisticians, which industry is compelled to 
carry to-day.” Sufficient evidence exists, however, 
to show that even greater contributory factors to 
high costs are provided by staff maintained to 
‘“‘chase ” materials and supplies, and by working 
at a reduced pace owing to material shortages. 
The remedy, as indicated above, lies almost entirely 
in the hands of the Government—by efficient 
material allocation, realistic concentration of avail- 
able resources in the most efficient plants, and the 
rapid conversion of residual capacity to the manu- 
facture of scarce components and supplies. 

While no one will quarrel seriously with the need 
to produce as cheaply as possible, it is equally 
evident that, in many cases, the prices of British 
engineering products have risen much less than the 
prices of imported foodstuffs and materials. This 
means that the terms of trade (usually expressed as 
an index number derived by dividing an index of 
export prices by an index of import prices) have 
become unfavourable. In 1938, the index stood 
at 138, and over the war period as a whole there 
was not much change. It was only in 1946, and 
particularly in the first half of 1947, that it moved 
sharply against Britain. The figure for June, 1947, 
was 127. An arbitrary correction, such as, for 
example, the doubling of export prices, would cause 
the terms of trade to move in Britain’s favour, 
but the immediate effect would probably be a sharp 
fall in the volume of exports. Arbitrary prices 
can only be maintained successfully at a high level 
where there is no alternative source of supply. It is 
dangerous to base trade policy on a statistical 
appreciation of the terms of trade without regard to 
the volume of trade done at those prices. It might 
be possible, however, to obtain more favourable 
terms of trade in effecting trade agreements with 
certain countries whose prices for agricultural 
produce and raw materials are obviously inflated. 
This was done on a limited scale by the French 
Government in their sales to the Argentine of certain 
essential chemicals. In this case, the prices of the 
chemicals were raised above the prices charged to 
other countries in order to offset the high prices 
of the goods purchased from the Argentine. Such a 
policy, however realistic, is dangerous, since it 
may lead to a fall in the volume of trade. Moreover, 
there is no British selling organisation to quote 
prices to foreign buyers. 

Taking the longer view, it is preferable to sell 
cheaply, and to make up any deficit in the balance 
of payments by increasing the volume of exports. 
The return of a buyer’s market should strengthen 
the position of this country, which is the world’s 
greatest buyer ; nevertheless, it will not be possible 
to continue to export at prices which are not 
competitive with those quoted by manufacturers 
overseas. Where bargaining strength can be 
useful is in securing that competitive prices secure 
a large volume of trade. 

The new conditions that have emerged during 
1947 will mean, as has been outlined in this article, 
that British engineering will have to play its part 
in the Government’s overall plan for industry. 
This is not to say, however, that individual initiative 
and enterprise will have no outlet. The next 
article in this series will be devoted to a review 
of the achievements of British engineering during 
the past year, and a statistical appraisal of its 
activities during the present year. The third will 
deal with labour, with particular regard to produc- 
tive efficiency and the new problems of management. 





THomas Lowe GRAY LEcTrURE.—The 20th Thomas 
Lowe Gray Lecture, to be delivered at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
London, 8.W.1, on Friday, January 23, at 5.30 p.m., by 
Mr. T. A. Crowe, M.Sc., will be entitled “‘ The Gas Tur- 
bine and Marine Propulsion.’”’ Arrangements are being 


made for repetitions of the lecture at some of the local 


TESTING STATION FOR 500-KV 
TRANSMISSION LINES. 


Aw interesting installation for carrying out research 
into corona and other phenomena on high-voltage 
transmission lines has been constructed at Brilliant, 
Ohio, 48 miles from Pittsburgh, by the American Gas 
and Electric Corporation, New York, and its subsidi- 
aries, in co-operation with a number of leading American 
manufacturers. The object of this installation is to 
obtain information concerning conditions at voltages in 
excess of 230 kV. At these voltages such questions as 
power-transmission efficiency, reliability and economics 
are of importance. The maximum power that can 
be dealt with, of course, increases roughly as the 
square of the voltage, so that the use of bigh vol is 
advantageous. It also, however, varies inversely as 
the impedance, so that it is desirable to reduce the 
latter by making the spacing between the conductors as 
close as possible. Moreover, close spacing is economical, 
since lighter and smaller towers can be employed. 
On the other hand, it increases the losses due to corona. 
It is desirable, however, to reduce these losses, both 
for economic reasons and owing to the interference 
which they cause to radio ion. Special attention 
will, therefore, be - at the station to certain phases 
of the corona problem about which there is a lack of 
information at the present time. For instance, corona 
tests have been made only with a limited number of 
conductor spacings and little or no data are available 
on the effect of the towers. Previous tests, too, 
have concentrated on such phases of the problem as the 
surface properties of the conductors and upon atmo- 
spheric conditions, such as temperavure, barometric 
pressure and humidity. Rain, hail, sleet and snow, 
and even cloudy weather, however, exert a profound 
influence on corona and their effects require further 
study if the higher voltage transmission lines are to be 
satisfactory from the engineering standpoint. 

An important factor affecting the reliability of such 
lines is the degree of protection afforded against light- 
ning. It is found that a line can be made essentially 
lightning-proof by increasing the number of insulators 
above a certain figure, this number, in turn, determining 
the air gap clearances to the tower and the spacing 
between the conductors. In other words, na 
certain line voltage is exceeded the protection afforded 
against ~oosgnag, She independent of the maximum 
voltage that is being employed. With the types of 
construction used in the United States, this limitation 
is reached when about 16 to 18 insulators per string are 
employed and the resistance of the tower footing does 
not exceed 20 ohms. Finally, only limited data are 
now available about the larger conductors and about 
the different arrangement of them which will be 
necessary when extra-high transmission voltages are 


The site that has been selected for the station is 
relatively level and is situated just outside the Tidd 
power station on the Ohio River. Three test lines, of a 
design such as would be used on an actual system, have 
been erected, two of these being 14 miles long, while the 
third consists of a single span. This third line will 
be employed primarily for preliminary tests on conduc- 
tors of different diameters and groupings, as well as 
for testing the leakage from insulator chains. Three- 
phase energy is supplied at 66 kV to a bank of three 
5,000-kVA single-phase transformers, in which it can 
be stepped up to higher voltages ranging from 264-5 
to 500 kV. These transformers, which are illustrated 
in Fig. 1, on page 12, are connected in delta on the pri- 
mary side and in star on the secondary, or high-voltage, 
side, with a permanently-earthed neutral. They are 
connected to the transmission lines through an elaborate 
*bus bar structure which covers about 340 ft. by 220 ft., 
the height of the upper conductors from the ground 
being 54 ft. The ’bus bars themselves consist of 2 in. 
segmental copper conductors, in order to minimise 
corona even at the highest voltages, and are sup- 
ported on 26 insulators. The ‘bars’ are made 
hollow so that the measuring leads can be threaded 
through them and thereby shielded. The whole 
*bus bar structure, as well as the transmission lines, 
are also shielded by earth wires. 

Each of the 1}-mile lines is carried on seven towers, 
two of which are of the terminal type, the average span 
being about 1,100 ft. The earth wires are normally 
124 ft. above the ground at the towers, although this 
height can be varied within narrow limits. The con- 
ductor height at the towers is 85 ft. and the sag at 
mid-span 45 ft. Provision is made so that the lateral 
spacing can be varied between 32 ft. and 45 ft. The 
lines aré suspended from a string of 30 insulators of a 
standard type, which are spaced 5} in. apart. The 
effect of shorter strings will, however, be studied. 
Different types of grading rings will be used and in all 
cases will be connected only to the line end of the string. 
Special metal fittings are also provided for each type of 
conductor. The conductors at present installed consist 





branches of the Institution. 


2 in. and a paper filler on the second line, and stranded 
copper with an external diameter of 1-65 in. and an 
I-beam core on the short line. It is proposed to use a 
smaller single segmental-copper conductor and grouped 
conductors on the short line at a later date. 
Two types of lightning arrester are provided to pro- 
tect the transformers and to obtain service experience 
at these high voltages. Since the line will sometimes 
be operated at 500 kV, the arresters have been rated 
at 350 kV, or 70 per cent. of this figure. It is considered 
that this is justifiable as the system is well earthéd. 
Electrically the arresters are made up of standard units, 
which will withstand the conventional impulse tests. 
They are arranged so that certain of the sections can be 
short-circuited and operating experience thus obtained 
on proportional parts of the equipment. In mechanical 
construction, however, these arresters differ widely 
from previous designs. In one type, which is 29 ft. high, 
three columns of elements are used, as shown in Fig. 3, 
on page 12, each of which consists of alternate sections 
of insulators and arrester units. The other type, which 
is 23 ft. high, is suspended from the ’bus bar structure 
so that it will not be affected by earthquakes. A view 
of one of these arresters is given in Fig. 2. Grading 
rings are to distribute the potential uniformity 
between the units. 
instruments for measuring corona loss are 
mounted in an aluminium box which is located on the 
top of the high-voltage bushings of the transformers, 
thus eliminating the losses in the transformer itself. 
These boxes can be seen in position in Fig. 1, while a 
closer view showing the various instruments is given in 
Fig. 4, on page 12. The potential coils of these instru- 
ments, as well as the auxiliary equipment, such as 
rectifiers and lighting, are supplied from an extension 
of the main high-voltage winding of the transformer. 
The corona loss is measured directly by wattmeters, the 
current coils of which are connected in series with the 
line. The power is also measured by indicating watt- 
meters, which are read through a ielescope from 
an observation booth about 60 ft. away. The readings 
can also be recorded over long periods on separate 
meters. These meters are of two types: high speed, 
by which the loss under abnormal weather condi- 
tions can be co-ordinated and studied, and slow speed, 
which permit the effects over long periods of time to be 
integrated. This equipment can be remote controlled 
from the observation booth through appropriate relays. 
Other instruments enable the atmospheric conditions 
to be measured, while an instrument for measuring the 
earth gradients that might influence corona is to be 
installed. For determining the interference with 
radio systems that may be caused, a number of instru- 
ments will be provided, including one of a portable type 
which will enable measurements to be made along the 
line and at points laterally from it. Radio-frequency 
filters have also been installed in each line, so that any 
disturbances that may originate will be confined 
within the substation area and will not be propagated 
into the line on which measurements are being made. 
A second instrument will be used to record radio noise 
_— long periods of time at particular points along the 
e. 
The initial investigations, which will be made on this 
installation, will include tests on single conductors up 
to 2 in. in diameter and on grouped conductors spaced 
at distances of 1 to 2 ft. apart. Tests will also be 
made on conductors with different lateral spacings, 
with varying numbers of insulators and heights of earth 
wire. Conductor weathering will be studied, as also will 
be the effects of various atmospheric conditions and 
their influence on such factors as insulator loss. 





LOAD SHEDDING AND AGRICULTURAL ELECTRICITY 
SuppLy.—The National Farmers’ Union have pointed 
out the serious effect which load shedding may have on 
food production, especially in the case of large chicken 
hatcheries and dairies using electrical machinery for 
milking purposes. The Electricity Commissioners have 
therefore issued a circular to the undertakings asking 
that, as far as possible, supplies should be maintained to 
the former of these classes of consumer ; and thatin the 
case of the latter any necessary cuts should be deferred 
until late in the shedding period so as to avoid inter- 
ference with the morning milking. 





JUBILEE OF HOBBIES, LIMITED.—The business of 
Messrs. Hobbies, Limited, Dereham, Norfolk, founded in 
1897 and built up primarily on the popular hobby of 
fretwork, has expanded into many other fields, especially 
as a result of the varied demands of two world wars. 
Bomb-racks and other aircraft components constituted a 
large part of their war work, but the works at Dereham, 
while still producing fret saws and sawing machines in 
large quantities, is now equipped to undertake a wide 
range of woodwork, light castings, metal pressings. general 
machining, etc. The story of the growth of the business 





of segmental copper 1-65 in. in external diameter on ore 
line ; hollow aluminium with an external diameter of 





is well told in the attractive brochure which the firm pub- 
lished last month to mark their jubilee. 
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CONSTRUCTION OF WHITE CITY 
STATION. 


A NEW station on the London Transport Central Line 
was opened on November 23, 1947. It is situated in an 
open cutting about 350 yards north of the old Wood 
Lane Station, which has consequently been closed, and 
it is the first open station reached when travelling 
westwards from the City. As shown in the map repro- 
duced in Fig. 1, it is closer than the old station to the 
White City Stadium, from which it takes its name. 
The Wood Lane station, on the Hammersmith and 
City Line, which passes over the Central Line at this 
point, has also been renamed White City station. The 
new station has been constructed as part of the scheme 
for increasing train services on the Central Line. It is 
now possible for eight-car trains to stop at White City, 
whereas the old Wood Lane station consisted of three 
platforms arranged as shown by the hatched and dotted 
lines at the bottom of Fig. 1, and it could not accommo- 
date more than six cars at a time. LEight-car trains 
may now stop at all stations on the Central Line. 

White City station consists of two island platforms, 
490 ft. in length, served by three tracks; the centre 
track passes between the platforms and will be used 
mainly as a reversing road for trains from central 
London terminating at the station. The track on the 
east side of the station is for through westbound trains 
to Ealing Broadway and Greenford, and that on the 
west side is for through trains travelling in the opposite 
direction. Work at the site was commenced on May 6, 
1946, and although, as already stated, the station is 
now open to travellers, its construction is not yet com- 
plete. In particular, work is still to be done on the 
station buildings, the signal box, and a new covered 
cutting at the south end. The photographs reproduced 
on this page were taken a few months ago, when con- 
struction was in progress. Fig. 2 gives a general view 
of the site, looking southwards from a new bridge. 
An old skew bridge, partly demolished, is shown on 
the left, over the old track ; a foundation for the new 
centre track is shown under construction in the middle 


of the illustration ; the new eastbound line is shown in 
use on the right; and the steel frame for the station 
buildings will also be observed. 

A pair of parallel dotted lines in the centre of Fig. 1, 
shows how the tracks were originally laid on a curve ; 
a train is shown running on one of these old tracks on 
the left of Fig. 2, the other track having been removed. 
The cutting at this point has been widened to accommo- 
date the new platforms, and the layout of the tracks 
has been improved. Approximately 55,000 cubic yards 
of earth have been removed, and retaining walls and 
two bridges have been built. To avoid, as far as 

ible, the use of timber and other materials required 
or the national housing programme, pre-cast concrete 
facing blocks were used for the retaining walls and 
bridge abutments, thus eliminating the need for shutter- 
ing. The base of the walls was first constructed with 
cast-in-situ concrete ; pre-cast hollow blocks were then 
laid on it and built in cement mortar to a height of 
several courses at a time, and the cavities in the blocks 
filled with concrete. After 24 hours, a backing of mass 
concrete was poured. Steel ties extended several 
inches into the concrete from the joints between the 
blocks. The pre-cast hollow blocks were generally 
1 ft. 5 in. in length, 8} in. wide and 8} in. deep, with 
two cavities 6 in. by 5 in. Other blocks of special 
shapes were used ; all the blocks were made in London 
Transport’s concrete-casting shop at Parsons Green. 

Owing to the widening of the cutting, it was necessary 
to rebuild two bridges. One, at the north end of the 
station, is the bridge from which the photograph 
reproduced in Fig. 2 was taken, and it gives access 














Fie. 3. ConsTRUcTION OF COVERED Way. 


from Wood Lane to private premises. It consists of a 
riveted plate-girder span of 72 ft. over the three tracks, 
and a short approach span in solid reinforced-concrete 
slabs, which Taare a private road running parallel 
to the railway. This bridge replaces the old skew bridge, 
which, however, was not completely demolished until 
a late stage in the construction of the station, as it 
provided working access to the platforms, as shown in 
Fig. 2. The other rebuilt bridge is at the south end of 
the station, also providing access to private premises, 
and is a single 66-ft. span of riveted steel on concrete 
abutments. 

The station buildings are level with Wood Lane, 
W.12; and, after passing through the booking hall, 
passengers walk on a broad covered foot-bridge and 
descend down steps to either platform. This bridge | 
is also being built across the westbound track, to 
provide access to a new signal cabin which is situated 
behind the Fae yay sg skew bridge in Fig. 2. 
Owing to difficulties in the supply of building materials, 
and to enable the new station to be brought into use as 
soon as possible, it was decided to construct a temporary 
booking hall. The walls are built of hollow concrete 
blocks, and asbestos sheets form the roof covering. 
This temporary building is not interfering with the 
construction of the permanent buildings, which will 
include a staff canteen and institute, in addition to 
the usual facilities for passengers. The Greyhound 
Racing Association are expected to provide a subway 
under Wood-lane from the station to the Stadium, as 
shown by dotted lines in Fig. 1. 

On the east side of the site, opposite the station 
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MESSRS. CHURCHILL MACHINE TOOL COMPANY, LIMITED, MANCHESTER. 




















buildings, the new signal box has been built in brick. 
It will control the routes through the junction at North 
Acton (a short distance north-west of White City) to 
Ealing Broadway on one line, and Greenford on the 
other; and it will control traffic in the new station, 
to and from the existing Wood-lane car depot, which 
lies south of the station. An illuminated track dia- 
gram will be provided, and the signal box is situated 
so as to provide a view through the bridge spans of the 
scissors cross-overs at the north and south ends of the 
station. The centre track (which is not yet in use 
owing to delays in the supply of certain name 
equipment) is extended at the north, for a distance o 
about 500 ft., to form a dead-end reversing road. 

A new way for a single westbound track, which will 
be covered to avoid interfering with the yards under 
which it will pass, is being constructed at the south 
end of the site, on the east side of the present lines. 
The new track will pass under an arch of the Hammer- 
smith and City Line viaduct, two arches distant 
from the one used by the existing westbound track. 
The photograph reproduced in Fig. 3, on page 8, 
shows the state of construction in May, 1947, looking 
south, through an arch of the viaduct. There is still 
some earth to be removed, and the way is to be con- 
tinued to join up with a length which has already been 
constructed from the south end of the station site. The 
work has been delayed by shortage of labour. As the 
ground was waterlogged to 5 ft. above the bottom of 
the way, steel sheet piling was driven along both sides, 
and continuous pumping has maintained dry conditions 
for excavating and constructing. The mass-concrete 
invert and side walls of the covered way have been 
constructed as a monolith up to the normal level of 
the ground water; but above that level, the mass- 
concrete walls have been built with a facing of the 
hollow blocks to which reference has already been 
made. Where the way passes under the brick arch of 
the viaduct, the two piers were underpinned within a 
cofferdam of steel sheet piling. The roof over the 
covered way is being built of steel joists and concrete 
jack arches supported on permanent pre-cast centring. 

The existing main car-depot at Wood-lane will become 
a subsidiary depot when new main de pots are opened 
at Ruislip and Hainault (on the western and eastern 
extensions of the Central Line, respectively). Nineteen 
sidings, each capable of accommodating an eight-car 
train, will be laid. It is estimated that 37,000 cubic 
yards of earth will be excavated for this p . 

The construction of White City station was planned 
to avoid interference with normal traffic on the Central 
Line. The work has been carried out to the designs 
of the Chief Engineer’s department of London Trans- 
port; the contractors for the civil-engineering works 
are Messrs. Edmund Nuttall, Sons and Company 
(London), Limited, 22, Grosvenor-gardens, London, 
8.W.1; and the contractors for the station buildings 
are Messrs. Haymills (Contractors), Limited, Hanger 
Green, London, W.5. 





THE FURNESS SHIPBUILDING COMPANY.—We have 
received from the Furness Shipbuilding Oompany, 
Limited, Haverton Hill-on-Tees, a copy of a brochure 
they have issued to mark the completion of a million 
gross tons of shipping. As regards tonnage launched, 
this total was reached in December, 1946. Much of the 
output has consisted of Jarge tankers, but it also includes 
floating docks, whale-factory ships, and some notable 
passenger and cargo vessels. During the recent war, the 
Furness Company were the “ parent” builders of the 
Government’s standard 15-knot geared-turbine liner-type 
ships. : 





CRANKPIN-GRINDING MACHINE. 


Tue Churchill Machine Tool Company, Limited, 
Broadheath, near Manchester, have recently introduced 
a machine for grinding the pins of crankshafts for 
automobile and similar engines. It is known as the 
Churchill model DCY high-production crankpin grind- 
ing machine, and an illustration of it is given on 
this page. The maximum swing over the table is 
14 in., the maximum length of crankshaft that can be 
accommodated is 36 in., and the floor space required 
is 11 ft. 10 in. by 6 ft. 8 in., to permit the full travel 
of the table. The firm also supply a generally similar 
machine, known as the DCY_ crankshaft-journal 

rinder, which is not provided with the drive to both 
eads, the throw-block equipment or the automatic 
steady, which are features of the crankpin grinder. 

The body of the machine is of a new design which 
ensures rigidity without excessive weight; and the 
mechanical, electrical, and hydraulic control mechan- 
isms are housed in an apron on the front of the machine 
—an arrangement which facilitates manufacture 
and maintenance. The crankshaft is mounted between 
two work-heads, which slide on V- and flat-ways 
on the table, and the longitudinal movement of the 
heads to suit the length of the crankshaft is obtained 
by means of racks and pinions. The table slides 
longitudinally on V- and flat-ways on the body, to 
bring each crankpin in line with the grinding-wheel 
in turn; a 3-h.p. electric motor drives an oil pump 
to feed a hydraulic cylinder which moves the table. 
A 2-h.p. direct-current variable-speed motor drives 
the left-hand head at any speed from 16 r.p.m. to 
100 r.p.m., and current for this purpose is provided 
by a motor-generator set at the rear of the machine. 
The right-hand head is driven from the left-hand head 
by a shaft which is visible in the illustration, imme- 
diately above the V-way on the table. 

Both heads are provided with throw-blocks which 
ensure that the axis of the crankpin is coincident 
with the axis of the heads; and the shaft is gripped 
by clamps which are actuated electrically on moving a 
single lever. For this pu , a small electric motor 
on each head (the right-hand motor may be seen above 
the head, but the left-hand motor is situated behind 
the head), drives a toggle-type clamp through worm 
gearing; and the design ensures that the crankshaft 
cannot be rotated until the clamps are tight, and that 
in no circumstances-—not even a fault in the electrical 
circuit—can the clamps be released while the heads 
are running. 

A 30-in. diameter grinding wheel is mounted on a 
Nitralloy-steel spindle running in Churchill Hydrauto 
bearings. The wheel is driven by a 15-b.p. motor at 
650 r.p.m. or 735 r.p.m., and is fed towards, or with- 
drawn from, the crankshaft, by a hydraulic mechanism. 
A spacing bar, to suit the longitudinal distances 
between the pins of the crankshaft, is fastened to the 
left-hand end of the table, and is engaged at each pip 
position by a plunger projecting from the apron. A 
movement of a table-traverse lever withdraws this 
plunger and traverses the table. Normally, the grinding- 
wheel feed lever is interlocked with the table-traverse 
lever, so that the wheel-head can only be brought for- 
ward to the grinding position when the crankpin is 
directly opposite the wheel and the plunger is engaged. 
There is a tripping device, however, which enables the 
operator to bring the wheel-head to the forward position 
while the plunger is dise: , if this is required, as, 
for example, for truing the side of the grinding-wheel ; 
but the device is automatically thrown out of opera- 
tion, and the interlocking arrangement restored, when 
the operator returns the table-traverse and wheel-head 





levers to the neutral positions. A steady is mounted 
opposite the grinding-wheel, and is provided with two 
screws for adjusting the contact with the crankpin. It 
is moved automatically towards or away from the 
supporting position, simultaneously with the corre- 
sponding movement of the grinding-wheel. 

A description of a typical sequence of grinding 
operations will show how the automatic features of 
the machine facilitate rapid production. On. moving 
the wheel-head lever, the grinding wheel moves towards 
the crankpin and, simultaneously, the steady traverses 
to the supporting position to resist the thrust of 
the grinding operation. The wheel moves forward 
rapidly until it is almost in contact with the pin, and 
thereafter it moves with a gradually diminishing feed 
until the pin has been ground to the correct size. There 
is then a short dwell, followed by an automatic with- 
drawal of the wheel and steady. The operator moves 
the table-traverse lever, whereupon the _— plunger 
is withdrawn, the table slides until the plunger engages 
the next slot in the spacing bar, and the machine is 
then correctly set for grinding the second pin. This 
cycle of operations is repeated for each pin. 

A chiang device is attached at the rear of the 
wheel, but is controlled by the operator from his normal 
position at the front of the machine, while the crank- 
shaft is mounted between centres. An Automike sizing 
gauge is fitted to the steady; the overall width of 
gauge and steady is only { in. The machine is pro- 
vided with coolant equipment and a swarf separator 
and a wheel-balancing stand can also be supplied, 
if required. 





ANNUALS AND REFERENCE BOOKS. 


Metal Powder Report, Vol I, 1946-47.—A bound 
volume of the first twelve numbers of Metal Powder 
Report, a monthly journal, issued in both London and 
New York, dealing with metal powders and powder 
metallurgy, has now been published. The first issue 
appeared in September, 1946, and the twelfth in 
August, 1947, and under the joint editorship of Dr. 
W. D. Jones and Mr. R. A. Hetzig, the technical and 
patent literature of the world relating to the whole field 
of metal powders, including powder metallurgy, has 
been surveyed, and abstracted in the Report. In point 
of fact, the twelve issues bound up in the present 
volume comprise 190 pages of text and contain some 
370 abstracts of literature, ranging from notices 
occupying only a few lines to full summaries of 
papers or articles. In a few cases, illus- 
trating a particular method or process of manufacture 
are included. Author and subject indexes have been 
added to facilitate reference. We understand that the 
journal is privately circulated to a limited number of 
subscribers who’are investigators, operatives or execu- 
tive officers associated with the production or applica- 
tion of metal powders. The subscription rate is 
3l. 7s. 6d. per annum, included. All commu- 
nications should be addressed to Powder Metallurgy, 
Limited, Commonwealth House, 1-19, New Oxford- 
street, London, W.C.1. 


British Chemical Plant.—The first post-war edition, 
that for 1947-48, of British Chemical Plant, a directory 
issued by the British Chemical Plant Manufacturers 
Association, 26, Portland-place, London, W.1, has 
now been published. It is explained that by “ chemical 
plant” is implied all equipment and accessories 
utilised in those processing industries in which materials 
undergo a change of state or composition, as in the 
production of heavy chemicals, fertilisers and explo- 
sives; coal derivatives and coal-tar products; petro- 
leum and other products of mineral-oil origin ; indus- 
trial alcohol, fine chemicals and —_ oils ms } 
soap, fatty acids and glycerine; lacquers, paints an 
rin a oe plastics, a materials for artificial 
fibres, synthetic rubber and synthetic and substitute 
fuels and their derivatives. The directory opens 
with a list of the names and addresses of member firms 
of the Association ; then there is a long section devoted 
to illustrated descriptions of typical plant and equip- 
ment produced by member firms. A classified index 
to products and services follows and the book ends with 
an alphabetical list of trade marks and proprietary 
names. The directory contains 212 pages; it is well 
printed on good paper and, we understand, is issued 
gratis to approved applicants. 





ELECTRIC TRACTION ON THE SOUTHERN RAILWAY: 
ERRATA.—We regret that in the abridged reprint of 
Mr. C. M. Cock’s paper, which appeared in our issue of 
December 19, 1947, two errors occurred. In Fig. 8, on 
page 599, a line is shown in the centre of the diagram, 
near the top, short-circuiting a resistance and a switch. 
This line should be deleted. In the last paragraph on 
page 600, the word “transformer” should be inserted 
after “ rectifier” in a short sentence nine lives from the 
bottom of the column. The sentence should read : Only 
the rectifier transformer will remain out of doors. 
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CONTRACTS 


THE HUNSLET ENGINE Company, LimrrepD, Leeds, 10, 
have received an order from the Commissioners for the 
Port of Calcutta for a further six special 65-ton 0-6-2 
tank locomotives for heavy dock shunting with 1,200-ton 
trains. An illustrated description of the six locomotives 
delivered early last year will be found on page 451 of 
our volume 163 (May 30, 1947). The firm have 
also received an order from the Crown Agents for the 
Colonies for three metre-gauge 200-brake horse-power 
straight Diesel locomotives for mixed working on the 
Tanganyika Railways. The locomotives are to be con- 
vertible later to 3 ft. 6in. gauge. A third order received 
by Messrs. The Hunslet Engine Company, Limited, is 
from the British Graphitised Metals Company, Limited. 
It is for a four-wheel 70-brake horse-power Diesel loco- 
motive, which will be fitted with Hunslet transmission 
and equipped with a Perkins S.6 oil engine. 


Messrs. JAMES POLLOCK, SONS AND OOMPANY, 
LmarTeD, 3, Lloyds-avenue, London, E.C.3, have received 
an order from Messrs. E. J. and W. Goldsmith, Limited, 
London, for two 550-ton deadweight motor coasters. 
Each vessel will be fitted with a Diesel engine of 480 brake 
horse-power, supplied by Messrs. Crossley Brothers, 
Limited, Openshaw, Manchester. 


THe BRITISH ROPEWAY ENGINEERING COMPANY, 
LimiTreD, King William-street House, Arthur-street, 
London, E.C.4, in conjunction with the Perry ENGIN- 
EERING COMPANY, LIMITED, Adelaide, Australia, have 
obtained the contract for an aerial ropeway, 12} miles in 
length, for use in transporting the materials needed in 
the construction of the Warragamba Dam, which will 
ensure the future water-supply of Sydney, New South 
Wales. On 6-in. circular steel-wire ropes, suspended 
from more than 200 trestles, 550 buckets, each having a 
capacity of 30 cub. ft. (274 cwt.), will handle 170 tons of 
material per hour. Some 2} million cub. yards of con- 
crete will be used in the construction of the dam. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ FuLtHaM VIII.”—Single-screw vessel for the 
carriage of coal, built by The Burntisland Shipbuilding 
Company, Limited, Burntisland, Fife, for the Fulham 
Borough Council, London, 8.W.6. Main dimensions: 
260 ft. by 39 ft. 6 in. by 18 ft. 9in.; deadweight capacity, 
2,630 tons. Twin vee-type Diesel engines of 1,480 brake 
horse-power, supplied by Messrs. Mirrlees, Bickerton and 
Day, Limited, Hazel-grove, Stockport, to give a mean 
speed of 113 knots on trial, when fully loaded. Trial 
trip, December 12. 


M.S. “* AmBom.”—Single-screw general cargo liner, 
with accommodation for 12 passengers, built by The 
Burntisland Shipbuilding Company, Limited, Burntis- 
land, Fife, for the Companhia Colonial de Navegagao, 
Lisbon. Main dimensions: 442 ft. by 59 ft. by 38 ft. 
to shelter deck ; deadweight capacity, about 9,000 tons. 
Four-cylinder Doxford Diesel engine of 4,400 brake 
horse-power. Launch, December 12. 


M.S. “‘ EASTBANK.”’—Single-screw cargo vessel for the 
carriage of fruit, vegetable or fuel oil, and latex, built 
and engined by Messrs. William Doxford and Sons, 
Limited, Pallion, Sunderland, for the Bank Line, Limited 
(Messrs. Andrew Weir and Company), Bury-street, 
London, E.C.3. Main dimensions: 464 ft. 3 in. by 60 ft. 
by 29 ft. 3 in.; deadweight capacity, about 9,320 tons. 
Doxford five-cylinder opposed-piston oil engine, to give 
a service speed of 14 knots. Trial trip, December 19. 


8.8. ‘“ AGGERSBORG.”—Single-screw cargo vessel, 
strengthened for navigation in ice, built by Messrs. 
William Gray and Company, Limited, West Hartlepool, 
for the Dannebrog Steamship Company (Messrs. C. K. 
Hansen), Amaliegade, Copenhagen. Main dimensions: 
310 ft. by 46 ft. 10 in. by 27 ft. 103 in. to shelter deck ; 
carrying capacity, 3,475 tons on a draught of 19 ft. 
Triple-expansion engine of reheat design, with two oil- 
fired boilers, constructed by Messrs. George Clark (1938), 
Limited, Southwick Engine Works, Sunderland, to give a 
service speed of 12 knots. Launch, December 29. 





ALMANACS AND CALENDARS.—Monthly tear-off calen- 
dars have come to us from The Butterley Company, 
Limited, Butterley Works, near Derby ; and Messrs. Hall 
Harding Limited, Stourton House Dacre-Street, London, 
8.W.1. A tear-off calendar, having two months to a 
page, has reached us from Messrs. Davey, Paxman and 
Company, Limited, Standard Ironworks, Colchester. 
We have also received a monthly tear-off wall calendar 
from Messrs. John Laing and Son Limited, Mill Hill, 
London, N.W.7, specially designed to commemorate 
their centenary, 1848 to 1948. Each page is inter- 
leaved and contains details of one of their contracts, 
together with a sketch of the work, reproduced in colour. 
In addition to the current month, the preceding and 
succeeding months are given in each instance. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications have been issued by the 
British Standards Institution. Copies are obtainable 
from the Publications Department of the Institution, 
28, Victoria-street, London, .S.W.1, at the price quoted 
at the end of each paragraph. 

Book Sizes and Dating of Books.—As a first step in 
the direction of securing greater uniformity in the sizes 
of books, the British Standards Institution have issued 
recommendations on the subject. These are given in 
publication B.S. No. 1413-1947, which contains parti- 
culars regarding eight sizes of books representing 
those commonly used in Great Britain. These, it is 
pointed out, if universally adopted, would conduce to 
general convenience and to economy in library shelving. 
It is realised, however, that there are various classes 
of books in which divergence from these standard 
sizes may be desirable, but it is hoped that they will 
be widely adopted for general literature. The impori- 
ance of the dating of books has often been stressed, and, 
in the second portidn of the present publication, a 
system for the inclusion of the dates of the publication 
of books is explained. The system is intended to apply 
also to new impressions, new editions and re-issues of 


books. [Price ls., postage included.] 


Pipe Flanges for Land Use.—A revision of B.S. No. 
10: Part 1, covering pipe flanges for land use, has 
now been issued. The specification, which was first 
published in 1928, gives dimensions of flanges made 
from cast iron, bronze, cast steel, wrought iron and 
malleable cast iron for maximum working water pres- 
sures of up to 400 ft. head (173 1b. per square inch), at a 
maximum temperature of 212 deg. F. It is stated that 
it has been customary to regard this specification as 
purely dimensional, despite the fact that the flange 
thicknesses for each pipe size are varied for different 
materials. A feature of the revision is that the mini- 
mum properties of the flange materials have been 
included. A number of sizes have been deleted from 
the tables in the new publication and the outside 
diameters of wrought iron and steel pipes up to the 
nominal size of 72 in., have been included. An appen- 
dix, in which are set out the dimensions for short 
bends and tees of cast metal, has been retained. 
[Price 2s., postage included.] 





BOOKS RECEIVED. 

The British Electrical and Allied Industries Research 
Association. Technical Report No. Z/T61. The 
Transfer of Material, Temperature and Stability in the 
Electric Welding Arc. A Résumé of Published Infor- 
mation. By J.C. NEEDHAM. The British Electrical 
and Allied Industries Research Association, 15, Savoy- 
street, Strand, London, W.C.2; and British Welding 
Research Association, 29, Park-crescent, London, W.1. 
[Price 7s. 6d. net.) 

Metropolitan Water Board. Forty-Second Annual Report 
for the Year Ended 31st March, 1945. P.S. King and 
Staples, Limited, 14, Great Smith-street, Westminster, 
London, 8.W.1. [Price 5s.] 

Melbourne and Metropolitan Tramways Board, Australia. 
Annual Report and Stat t of A ts for the Year 
Ended 30th June, 1947. The Secretary, Melbourne and 
Metropolitan Tramways Board, 616-622, Little Collins- 
street, Melbourne. 

Refrigeration. A Description of the Principles Embodied 
in Modern Commercial and Domestic Refrigerators. With 
Problems and Calculations on Heat Transference. By 
R. A. CoLtLacotr. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 6s. 
net.] 

Glass Tubing. By RICHARD E. THRELFALL. The British 
Association of Chemists, 175, Piccadilly, London, W.1, 
and Norman Sheldon, 30, Curzon-street, London, W.1. 
[Price 2s. 9d., post free.] 

Electrical Engineering: Scope, Training and Prospects. 
By FREDERICK W. Purse. Southern Editorial Syndi- 
cate, Limited, 555, Lea Bridge-road, London, E.10. 
[Price 5s. net.) 

Reviews of Petroleum Technology. Volume 7. Covering 
1941 #0 1945. Dr. F. H. Garner: Honorary Editor. 
The Institute of Petroleum, Manson House, 26, Port- 
land-place, London, W.1. [Price 21s., post free.] 

The Swedish Cement and Concrete Research Institute. 
Proceedings. No. 10. Investigation on the Formation 
of Cracks in Reinforced Concrete Structures. By 
PROFESSOR GEORG WASTLUND and PER OLOV JONSSON. 
In Swedish with English summary. The Director, 
The Swedish Cement and Concrete Research Institute, 
Stockholm 26, Sweden. [Price kr. 4.] 

Radio Data Charts. A Series of Forty-Four Nomograms 
Providing Most of the Essential Data Required in 
Receiver Design. By Dr. R. T. BEatry. Revised by 
J. McG. Sowerby. Fourth edition. Published for 
the Wireless World by Iliffe and Sons, Limited, Dorset 
House, Stamford-street, London, S.E.1. [Price 7s. 6d. 








net.] 





PERSONAL. 


Sir HENRY TizarRp, K.O.B., A.F.C., F.R.S., has been 
appointed chairman of the new Committee on Industrial 
Productivity set up by H.M. Government to supplement 
the work of the Advisory Council on Scientific Policy. 
Other members of the new committee include Siz: EDWARD 
APPLETON and SiR CLAUDE GIBB. 

Sm FREDERICK HANDLEY PaGE, C.B.E., F.R.Ae.S., 
has been appointed, by the Council of the Royal Society, 
to represent the Royal Aeronautical Society, 4, Hamilton- 
place, London, W.1, on the Geveral Board of the National 
Physical Laboratory, Teddington, Middlesex. 

Mr. WALTER C. WARWICK has resigned his position 
as chairman of Messrs. Shaw, Savill and Albion Company, 
Limited, 88, Leadenhall-street, London, E.C.3, but will 
retain his seat on the board. Mr. Bast SANDERSON, 
managing director, has been elected chairman, and Sir 
ERNEST H. MuRRANT, K.C.M.G., M.B.E., deputy chair- 
man. Mr. W. ERRINGTON KEVILLE, managing director, 
has taken over the duties of general manager. 

Mr. T. W. MELLING, M.B.E., retired from the position 
of works mavager of the East Hecla and Hecla Works 
of Hadfields Limited, Sheffield, on December 31, 1947, 
after nearly 50 years’ service with the company. 

Mr. WILLIAM B. BAXTER, who has been general mana- 
ger of the Appleby-Frodingham Steel Company, Scun- 
thorpe, since 1939, has been elected a director of the 
United Steel Companies, Limited, 17, Westbourne-road, 
Sheffield, 10. 

Mr. LEONARD HARPER, a director of Messrs. Horseley 
Bridge and Thomas Piggott, Limited, Horseley Works, 
Tipton, Staffordshire, since 1938, has now retired. Mr. 
Harper has been London manager for 23 years and has 
served the company for 43 years. 

Mr. G. F. Stnciam, C.B.E., deputy general manager 
(road services), London Transport, 55, Broadway, 
London, 8.W.1, has been appointed chief technical 
planning and supplies officer. 

Mr. R. M. T. RIcHARDS, traffic manager, Southern 
Railway, has been appointed deputy chief regional officer, 
British Railways, Southern Region, as from January 1. 

Mr. RIcHARD SELLERS REED, M.Sc. (Manch.), 
M.1.Mech.E., has been appointed principal of Gloucester 
Technical College, in succession to DR. DAVID WATSON, 
M.Sc. (B’ham), B.Sc. (Eng.) (Lond.), Wh.Ex., 
M.I.Mech.E., who will retire in April. Mr. Reed has 
been principal of West Hartlepool Technical College 
since 1933. 

Mr. C. L. G. FAIRFIELD, M.A., A.M.ILE.E., 
A.M.1.Mech.E., bas been made technical assistant to the 
directors of the Mullard Wireless Service Company, 
Limited, Century House, Shaftesbury-avenue, London, 
W.C.2. 

Mr. P. G. MurpHy, B.Sc., M.E., M.I.E.E., M.I.Mech.E., 
has been appointed chief engineer in charge of all the 
technical departments of the Electricity Supply Board, 
62, Upper Mount-street, Dublin, Eire, as from January 1. 

Mr. H. Hancocgs has been appointed assistant district 
locomotive superintendent, London Midland and Scottish 
Railway, Devons-road, London, in succession to Mr. W. 
KILuan, who has been made assistant district locomotive 
superintendent, Kentish Town. Mr. W. Acrorp, head 
office per t-way inspector, has retired after 50 years 
of railway service. 

Mr. C. H. HANWELL, the chairman, and Miss K. O. 
BERRY have relinquished their positions on the board 
of the Hanwell Engineering Company, Limited, Countess- 
road, Northampton. Mr. L. C. STEINLE has been elected 
chairman, and Mr. J. MACKENZIE and Mr. H. R. Scotr 
have been appointed joint managing directors. Mr. 
Mackenzie has been general manager for many years. 

The Chancellor of the Excheq has appointed Mr. 
C. N. GALLIE to be chairman of the Southern Regional 
Board for Industry. 

Mr. W. L. Patrerson has been appointed manager 
of the Manchester office of Messrs. C. A. Parsons and 
Company, Limited, Heaton Works, Newcastle-upon- 
Tyne, 6. Mr. F. W. WADDINGHAM, however, retains his 
position as district engineer, Manchester office. 

Mr. H. Cousins, publicity manager of the British 
Aluminium Company, Limited, Salisbury House, London 
Wall, London, E.C.2, is retiring at the end of this month, 
after completing 40 years’ service with the compauy. 
The publicity department w-ll be combined with the 
present sales research and statistical section, under 
Mr. C. G. MCAULIFFE as manager, a new name, namely, 
publicity and sales research department, being adopted. 
Mr. E. G. FIELDING will be publicity officer in the new 
department. 

Messrs. MORRISON, MARSHALL AND HILL, 44-45, 
Tower Hill, London, E.C.3, have now taken over the 
London and export interests of Messrs. GRAHAM AND 
NORMANTON, LIMITED, machine-tool makers, Halifax. 

MeEssrs. MAVITTA DRAFTING MACHINES, LIMITED, have 
now completed their removal from their old address in 
Aston, Birmingham, to more commodious premises in 
Highlands-road, Shirley, near Birmingham. (Telephone : 
Solihull 2231/2.) 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—There was no stoppage at the steelworks 
at Christmas in Scotland, but works generally closed down 
by December 27, and are not expected to resume until 
Monday or Tuesday, January 5or6. Re-rollers and other 
consuming firms shut down for the same period generally, 
but it is understood that some of the tubeworks will 
not be operating fully again until January 12. In the 
past year, steelworks have been working at almost 
maximum capacity, and heavy wear on plant has resulted. 
During the idle week at the New Year, skeleton staffs 
will be busily engaged on extensive furnace repairs and 
machinery overhauls, in anticipation of continuing heavy 
outputs in 1948. Less work than usual has been entailed 
in stocktaking this year, especially in the case of raw 
materials. Scrap and pig-iron reserves are about the 
lowest within living memory, and fall far short of reason- 
able working stocks. Steelmakers are watching with 
interest the negotiations for 100,000 tons of scrap from 
Germany in the first quarter of 1948, firstly from the 
point of view of continuity of operations, and secondly 
from the price aspect, as costs have been tending to rise 
slightly of late with the increasing use of pig-iron in 
furnace charges. In the meantime, there are few sigus 
of expansion in pig-iron production locally, although 
hopes are still being entertained that additional coke 
supplies will be made available for idle blast-furnaces. 
Of the 15 British blast-furnaces stated recently to. be 
ready for blowing in, at least two are understood to 
refer to Scottish units. Steelmakers’ order books are 
fuller than they have been for decades, despite a recent 
slowing-down in specifications as a result of the revision 
of authorisations. Given the assurance of adequate 
raw materials, the industry locally is confident that it 
can contribute at the rate of 2,000,000 tons per annum 
towards the official target of 14,000,000 tons for 1948. 

Scottish Coal.—A Divisional deep-mine record for 1947 
of 508,400 tons (provisional), which was also the highest 
total for over four years, was set up in the week ended 
December 20. In its achievement, Fife, the Lothians, 
and Ayrshire raised nearly 18,000 tons more than in the 
preceding week, while the output of Lanarkshire declined 
by some 6,000 tons. Current outputs are keeping 
Scotland ahead in the national trophy contest, but it is 
being pointed out that the present rate of production 
must be increased a great deal if the national standard of 
life is to be safeguarded. A Scottish miner’s output per 
week at present is 1-13 tons less than in 1937, while the 
labour force in the industry is some 6,500 smaller than 
10 years ago. Increasing anxiety is being expressed 
also at the high price of coal, and the difficulties that 
are anticipated in meeting open competition in export 
markets. The average pithead price for home consump- 
tion from January 1 will be 46s. 7d., as compared with 
15s. 8d. in 1937. The Scottish pits worked throughout 
Christmas, and all uvits turned out on Saturday, Decem- 
ber 27, to compensate for the completely idle Saturday 
during the New Year holiday. In effect, the collieries 
will be idle for three days, December 31 to January 2, 
inclusive, general working being r don J y 5. 
The arrangement of supplies to tide coke-ovens, power 
companies, and industrial users operating continuous 
processes over the holidays has been simplified this year 
by the freer flow of available tonnages. Extra demands 
on coal supplies for the railways during the holidays has 
reduced deliveries of domestic grades. Exports have 
been confined to small parcels to finish off the recent 
allocations to Eire and Sweden. Bunker requirements 
have been steady, and easily accommodated. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—Steelmakers are anxious to secure 
larger supplies of materials to permit an increase in 
steel outputs to satisfy the requirements of users. A 
little more iron and steel scrap has become available 
recently, but much more is needed if the heavy drain 
upon pig iron is to be eased. Extensive overhauls and 
repairs of plant and machinery have taken place during 
the Christmas holiday break, and uninterrupted pro- 
duction is expected until Easter. The English Steel 
Corporation have placed orders for two machines, one 
in Britain and the other in the United States, as part of 
the scheme to set up new plant at the Vickers’ Works, 
Sheffield, of the Corporation and the associated Darlington 
Forge, for the manufacture of back-up rolls for rolling 
mills and steel castings for railway and other rolling stock. 

South Yorkshire Coal Trade.—The high level of coal 
production before Christmas has provided ample re- 
serves for industrial users during the period of the 
pit holidays. The output of deep-mined coal was con- 
siderably augmented by improved outputs from open- 
cast sites. All requirements of the railways have been 
satisfied, and useful reserves built-up at gasworks and 
electric power stations. Larger allocations of coking 
coal have permitted an increase in the make of hard 
coke, the supply of which had been restricted for some time. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—South Wales has come very 
near to achieving its quota towards the national target 
of 200,000,000 tons. In a message to the miners, 
General Sir Reade Godwin-Austen, chairman of the 
Divisional Coal Board, said that the district should have 
produced, by December 13, a total of 25,900,000 tons 
raised and weighed. They actually produced 25,030,000 
tons, or nearly 97 per cent. They had guaranteed that 
the introduction of the five-day week would not inter- 
fere with output. In the period May 5 to December 13, 
1946, the total output was 15,731,000 tons. In the 
shifts Mondays to Fridays over the same period of this 
year it totalled 15,789,000 tons. Extra working had 
produced 300,000 tons this year. The output per man- 
shift had improved from an average of 17-5 cwt. in 
1946 to 18-4 cwt. Avoidable absenteeism had d 
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NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 5, 6 p.m., James Watt 
Institute, Birmingham. ‘“ Gas, Electricity and Coal 
Economy,” by Mr. P. Schiller. Mersey Centre: Monday, 
January 5, 6.30 p.m., Royal Institution, Colquitt-street, 
Liverpool. ‘“ Electric Traction on the Southern Rail- 
way,” by Mr. C. M. Cock. North-Western Centre: Tues- 
day, January 6, 6 p.m., Engineers’ Club, Manchester. 
“ Report on Practical Training of Professional Electrical 
Engineers,”’ presented by Mr. D. B. Hoseason. Southern 


Centre: Wednesday, January 7, 6.30 p.m., Council 
Chambers, Southsea. ‘‘ Neutral Karthing of Three-Phase 
Syst ,”’ by Messrs. J. R. Mortlock and C. M. Dobson. 





from 6-7 per cent. last year to 4-9 per cent. The mines 
in South Wales were closed for two days over the 
Christmas holidays. As a result, the supply position of 
the better qualities became even more difficult. These 
classes were fully sold for some time to come, and the 
demand for them is keen from inland consumers. The 
shortage of railway wagons is affecting clearances at 
certain collieries, and it is anticipated that if output 
following the holidays is maintained at the pre-stoppage 
level, more coal would be available for export to ordinary 
customers in the foreign markets. During the past 
week, operations for overseas have been restricted to 
cargoes for delivery to special customers in Eire. There 
was a brisk demand for bunkers for supply to ships at 
the Bristol] Channel ports, while business was arranged 
for 9,000 tons for Gibraltar. Ookes and patent fuel were 
in brisk request, but were scarce. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, although the holiday influence was making 
itself felt, a fair volume of business was transacted, 
which, in the aggregate, was in excess of a week’s produc- 
tion. The export market had almost an idle week and 
the sales, if any, were meagre. The exceptionally strong 
demand for steel sheets was unrelaxed, and the placing 
of orders was difficult. The demand for iror and steel 
scrap continues to increase and efforts are being made to 
find new sources of supply. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation —Business was virtually suspended 
over the Christmas holidays, but the seasonal temporary 
curtailment of outputs of iron and steel was less extensive 
than usual and producers are assured of great activity 
over a considerable period. The yield of Cleveland 
ironstone is still below requirements, but further increase 
in output is expected as more men become available for 
the mines. There are continued complaints of the short- 
age of iron and steel scrap, large quantities of which are 
urgently needed for foundries and steel furnaces. Pig- 
iron production is still inadequate for current require- 
ments, but an early increase in the make is promised. 
Supplies of semi-finished steel are still insufficient to 
cover requirements. The output of steel ingots is just 
sufficient, but is at about the maximum, and it is to 
be hoped that the present rate of production can be 
maintained. 


Foundry and Basic Iron.—Consumers of ordinary 
foundry pig-iron are pressing for larger deliveries. The 
make on Tees-side is trifling and North-East Coast 
furnaces depend mainly on supplies from other producing 
areas. The bulk of the tonnage coming to hand is 
from the Midlands and is inadequate for urgent needs. 
The whole of the basic-iron output continues to be 
absorbed at the makers’ own consuming plants for 
which larger deliveries would be very welcome. 


Hematite, Low-Phosphorus and Refined Iron.—-Regular 
customers for East-Coast hematite continue to receive 
sufficient tonnage to deal satisfactorily with actual 
requirements, but their efforts to secure supplies for stock 
are unsuccessful. The outputs of low- and medium- 
phosphorus grades of iron stil] fall short of the demand. 
Refined-iron manufacturers have ready outlets for their 
products. 


Manufactured Iron and Steel—Firms turning out 
semi-finished and finished iron have extensive contracts 
to carry out and steel producers have much greater com- 
mitments than they can handle. Re-rollers are obtaining 
only small quantities of steel semies from overseas and 
deliveries from home producers are considerably below 
the demand. Billets, especially, are wanted in larger 
quantities and sheet makers are calling persistently for 
more sheet bars. The quicker turn-round of wagons at 
week-ends has enabled works outputs to be cleared and 
large deliveries of finished steel are reported. 


North-East Scotland Sub-Cenire : Wednesday, January 7, 
7.30 p.m., Caledonian Hotel, Aberdeen. ‘“ Design of 
High-Fidelity Disc-Recording Equipment,” by Mr. H. 
Davies. Also Thursday, January 8, 7 p.m., Royal Hotel, 
Dundee. 

INSTITUTION OF PRODUCTION ENGINEERS.—YFY orkshire 
Section: Monday, January 5, 7 p.m., Hotel Metropole, 
Leeds. “ Ball and Roller Bearings,” by Mr. F. Hickling. 
Halifax Section: Monday, January 12, 7 p.m., White 
Swan Hotel, Halifax. ‘‘ Britain’s Industria] Future,” by 
Mr. Lewis C. Ord. Luton Section: Monday, January 12, 
7 p.m., Town Hall, Luton.. “ Press Work,” by Mr. A. 
Grainger. Glasgow Section: Thursday, January 15, 
7.30 p.m., 39, Elmbank-crescent, Glasgow. ‘“ Cold 
Upsetting and Thread Rolling,” by Mr. T. O. Parker. 

INSTITUTION OF CrIvIL. ENGINEERS.—Tuesday, Janu- 
ary 6, 5.30 p.m., Great George-street, S.W.1. “‘ Airfield 
Lighting,” by Messrs. Clifford Heyes and J. Brierley. 
South Wales Association: Tuesday, January 6,6 p.m., 
Institute of Engineers, Park-place, Cardiff. “ Present- 
Day Tendencies in the Decign and Construction 
of Concrete Roads,” by Colonel W. P. Andrews. 
Birmingham Association: Thursday, January 8, 6 p.m., 
James Watt Institute, Birmingham. ‘“‘ Gas Turbines as 
a Means of Propulsion,” by Mr. A. R. Goode. North- 
Western Association: Thursday, January 8, 6.30 p.m., 
Engineers’ Club, Manchester. ‘“ Road and Their Riding 
Qualities,” by Mr. W. J. O. Scott. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Northern 
Counties Branch: Tuesday, January 6, 6.30 p.m., Cleve- 
land Institute, Corporation-road, Middlesbrough. “ Re- 
cent Trends in Structural Welding,” by Mr. O. Bondy. 
Also on Wednesday, January 7, 6.30 p.m., Neville Hall, 
Newcastle-upon-Tyne. Institution: Thursday, January 
8, 6 p.m., 11, Upper Belgrave-street, S.W.1. “‘ The 
Supervision of Civil Engineering and Building Contracts 
in War Time,” by Mr. E. H. Macmillen. 

INSTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.— Wednesday, January 7, 6 p.m., Institution of 
Civil Engineers, Great George-street, S.W.1. ‘‘ Comfort 
Cooling in the Tropics,” by Mr. J. F. L. Grocott. East 
Midlands Branch: Wednesday, January 7, 6.30 p.m., 
College of Technology, Leicester. ‘‘ Objects and Limita- 
tions of Water Treatment,” by Mr. W. Murray. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch : Wednesday, January 7, 7 p.m., Engineers’ Club, 
Manchester. ‘“‘ Centrifugally and Precision Cast Ferrous 
Alloys for Aircraft Applications ’’ by Mr. J. F. B. Jackson. 
Scottish Branch: Saturday, January 10, 3 p.m., Royal 
Technical College, Glasgow. ‘‘ Mechanised Bath Pro- 
duction,” by Mr. R. S. M. Jeffrey. 

RoyaL AERONAUTICAL Socrery.—Preston Branch: 
Wednesday, January 7, 7 p.m., Chamber of Commerce, 
Fishergate, Preston. ‘‘ Problems of High-Speed Flight,” 
by Mr. D. L. Ellis. 

INSTITUTE OF MeEtTais.—London Local Section: 
Thursday, January, 8, 7 p.m., 4 Grosvenor-gard 
Westminster, S.W.1. “Silver,” by Dr. L. B. Hunt. 
Swansea Local Section: Tuesday, January 13, 6.30 p.m., 
Metallurgy Department, University College, Swansea. 
Display of Industrial Films. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 9, 5.30 p.m., Storey’s-gate, S.W.1. In con- 
junction with the Applied Mechanics Group. “‘ The 
Design of Contra-Flow Heat Exchangers,” by Professor 
Ernst Schmidt. AUTOMOBILE DIVISION. Tuesday, 
January 6, 6 p.m., Storey’s gate, S.W.1. Chairman’s 
Address, by Captain G. T. Smith-Clarke. 


NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 9, 6.15 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Design of Marine 
Heating and Ventilating Systems in Accommodation,” 
by Mr. R. McDonald. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
January 9, 7.30 p.m., College of Technology, Manchester. 
** Researches Now in Progress in the Cavendish Labora- 
tory.” by Professor Sir Lawrence Bragg, F.R.S. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
January 9, 7.30 p.m., Devonshire Buildings, Keighley. 








** Diesel Engines,’’ by Mr. J. Whitaker. 
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BORON IN STEEL. 


A aoop deal of research work on the effect of boron 
additions to steels has been carried out at various 
times but, beyond the fact that the hardenability of 
certain types of steel is materially improved by the 
presence of small amounts of boron, few practical 
developments appear to have resulted. It was largely 
on account of this very property of increasing the 
depth of hardening in steels, however, that work was 
put in hand, on both sides of the Atlantic, during the 
recent war, it being felt that, when fully understood, 
boron, perhaps, might be substituted for much, if not 
all, of other alloying elements more commonly used but 
then in short supply. A report of a very thorough 
investigation, conducted on the subject in the United 
States, is given in a recent issue of the Journal of 
Research of the National Bureau of Standards. It is 
entitled “‘ Influence of Boron on Some Properties of 
Experimental and Commercial Steels,” and the authors, 
Messrs. T. G. Digges and F. M. Reinhart, state that the 
investigation was carried out at the National Bureau 
of Standards under the auspices of the War Metallurgy 
Committee of the National Research Couneil. The 
research occupied two years, from October, 1942, to 
September, 1944. The purpose of the investi- 
gation was to determine quantitatively the effects 
of boron on some properties of steels used for armour 
plate and other military equipment. The two principal 
aims were, firstly, to study the inter-relationship 
between boron, carbon, and various alloying con- 
stituents, on some of the properties of laboratory-made 
steels, and, secondly, to study the properties of boron- 
treated steels, of selected chemical composition, made 
commercially under predetermined deoxidising pro- 
cedures. 

The 250 experimental steels, which were made in an 
induction furnace, all contained about 0-30 per cent. of 
carbon; many contained 1-60 percent. of manganese, 
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and others were of the low-alloy nickel-chromium or 
chromium-molybdenum types. The 20 commercial 
steels used were made in the basic open-hearth furnace 
and contained about 0-43 per cent. of carbon, 1-60 per 
cent. of manganese, 0-21 to 0-45 per cent. of silicon, 
and small percentages of other elements. All the 
steels contained additions of up to 0-006 per cent. of 
boron. As a result of their work, the authors conclude 
that additions of boron of ap to 0-006 per cent. have 
no significant influence on the cleanliness, hot-working 
characteristics, transformation temperatures, welda- 
bility, and tensile properties of the steels. It was 
found, however, that while boron lowers the temperature 
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at which coarsening of the austenite occurs, this effect 
can be neutralised by grain-growth inhibitors, such as 
aluminium, titanium and zirconium. 

The hardenability of many of the experimental 
induction-furnace and all the commercial basic open- 
hearth steels, as determined by the end-quench test, 
wae found to be markedly improved by additions of 
boron. No definite correlation, however, could be 
detected between the hardenability and the amounts 
of boron added to, or retained in, the steels. In many 
of the experimental steels the optimum hardenability 
was obtained with small additions of boron (0-001 per 
cent. or less of retained B); in other steels, on the 
other hand, the hardenability increased continuously 
witb increase in the amount of boron retained. In view 
of these results, it is emphasised that the magnitude 
of the hardenability effect due to boron additions 
appears to depend upon the form in which it exists 
in the austenite and not necessarily on the total 
amount present. Another interesting fact ascertained 
was that the addition of small amounts of boron was 
often beneficial to the notch toughness of steels which 
had been fully hardened and then tempered at low 
temperatures. On the other hand, in fully-hardened 
steels, tempered at high temperatures, boron was either 
without effect or was actually detrimental to the notch 
toughness of the material. 
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THE NATIONALISATION OF 


BRITISH TRANSPORT. 


New Yrar’s Day, 1948, brought with it one of 
the most far-reaching changes ever introduced into 
the industrial life of this country; for yesterday, 
exactly 25 years after the amalgamations of 
January 1, 1923, the much-discussed nationalisation 
of the railways became an accomplished fact. 
Politically, they became the property of the nation ; 
legally, they are now vested in the British Transport 
Commission. The Railways Act of 1921 and the 
Transport Act of 1947 both followed world wars, 
during which the railways were controlled by the 
Government. Both measures aroused considerable 
opposition, but the democratic freedom which per- 
mitted and characterised the debates upon them 
now imposes on all parties an obligation to accord 
to the new policy-makers and administrators a 
reasonable term in which to show that the latter 
Act was justified, as the earlier one certainly was. 
Responsible criticism will be welcomed, no doubt ; 
the country has a right to expect improvements in 
transport, and the employees have a right to expect 
that their conditions of service shall be comparable 
with that of their fellows throughout industry, but 
extensive changes can hardly be realised in less than 
a few years. 

The Transport Act, 1947, is the authority for the 
new regime. It grants extensive powers to the 
Minister of Transport and the Commission, though 
it does not solve the vital issues in which the 
travelling public are interested. In addition to the 
railways, the Commission take over most of the 
main-line privately-owned railway wagons, and the 
canal and inland navigation undertakings; and 
authority is granted to acquire firms which are 
engaged principally in transporting goods by road 
more than 25 miles from their respective “ operating 
centres,” and to promote schemes for passenger 
road transport and trade harbours. The only 
fields of transport which are not affected are the 
carriage of goods by road with a “C” licence, 
hackney carriages, and air transport. In general, 
the powers conferred on the Commission deny 
similar powers to private persons or bodies; and 
the manufacture of equipment is limited in kind and 
quantity to that undertaken before the vesting date. 





The duty of the Commission is to provide an 
efficient, adequate, economical and properly inte- 
grated system of public inland transport and port 
facilities for passengers and goods, to meet the needs 
of the public, agriculture, commerce and industry. 
Reasonable competition in manufacture is desirable, 
of course, but competition in the operation of 
transport has often been wasteful, the railways 
suffering especially because of the high cost of 
capital equipment. The questions which raise 
doubts in the minds of the critics of nationalisation 
are whether the co-ordination of road and rail trans- 
port will, in fact, lead to economies which benefit 
the user, and whether these economies will offset 
the lack of enterprise which is so often found 
among public bodies. This fear is by no means 
unreasonable, because there is little or no precedent 
for a public body of the size of the British Transport 
Commission, or experience of national services on 
such a scale. 

During the debates in the House of Commons in 
December, 1946, much controversy centred round 
the powers to be conferred upon the Minister of 
Transport. Although the Bill was amended in 
some particulars in committee, the powers of the 
Minister remain unusually extensive. The mem- 
bers of the Commission are appointed by him, and 
he fixes their terms of office, salaries and pensions ; 
the members of the Executives, which are respon- 
sible to the Commission, are also appointed by the 
Minister, who, after consultation with the Com- 
mission, may give them directions of a general 
character, in relation to matters which appear to 
him to affect the national interest. ‘In framing 
programmes of reorganisation or development 
involving substantial outlay on capital account, 
and in the exercise and performance of their 
functions as to training, education and research, 
the Commission shall act on lines settled from time 
to time with the approval of the Minister.” The 
interests of the community are to be represented 
by a Central Transport Consultative Committee 
and several Transport Users’ Consultative Com- 
mittees, the majority of whose members are to be 
appointed by the Minister. The members of the 
Transport Tribunal—the renamed Railway Rates 
Tribunal—which will be responsible for confirming, 
and hearing objections to, charges schemes sub- 
mitted by the Commission, will also be appointed 
largely by the Minister. These are only some of the 
principal powers conferred on the Minister by the 
Act. It is of particular interest to note that he 
continues his control of the Inspecting Officers of 
Railways, who, therefore, will experience a funda- 
mental change of status in relation to the railways 
that they inspect. Thus, the Minister appoints the 
persons who are responsible for transport, and he 
controls their major activities; he appoints the 
persons who prepare and approve charges schemes 
and those who apply them, the officers who inspect 
the railways, and the representatives of the users. 

The numbers and titles of the Executive author- 
ised by the Act are settled by the Minister, after 
consultation with the Commission; at present 
there are to be the Railway Executive, the Docks 
and Inland Waterways Executive, the Road Trans- 
port Executive, the London Transport Executive, 
and the Hotels Executive. The Railway Executive, 
already appointed, have divided the railways into 
six Regions, which, as shown by the map on page 18, 
correspond roughly to the previous divisions of the 
railway companies, except that there is a separate 
Region for the whole of Scotland. The Docks and 
Inland Waterways Executive have organised the 
2,000 miles of canals and waterways in five areas, 
and will take over the railway-owned canals and 
harbours from the Railway Executive. The Lon- 
don Transport Executive supersede the London 
Passenger Transport Board. 

The management and operation of the railways is 
in the hands of the Railway Executive, consisting 
of a chairman, six full-time members each with 
departmental responsibilities, and two part-time 
members. Sir Cyril Hurcomb, chairman of the 
Commission, has said that the Executive will work 
largely on a functional basis; and that, in each 
Region, there will be officers with corresponding 
functions, whose work will be co-ordinated by a 
Chief Regional Officer. The Commission are to be 
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mainly concerned with questions of policy, including 
general financial control, the preparation of charges 
schemes, the supervision of research and develop- 
ment, and the arrangements for the co-ordination 
of inland transport. It has been suggested that, 
under these arrangements, responsibility is over- 
centralised, and fears have been expressed that 
progress may be hindered thereby; but there are, 
as yet, no grounds on which to base this suggestion. 
It is true that the Commission are responsible for 
policy, and the Executive for management; but 
it is clear that decisions on policy will be based 
largely on the inquiries and recommendations of 
the Executive, and, indeed, many questions of 
policy are likely to be settled without reference to 
the Commission. This is a matter of degree, for 
it is apparent that a small body such as the Com- 
mission can deal only with the* larger issues; 
decisions on lesser matters are bound to be taken 
at Executive, Regional, and even lower level. The 
question is whether, in practice, the Commission 
and Executives will take a broad view, and delegate 
responsibility to an appropriate extent. Some 
years must elapse before this question can be 
properly posed and answered. Similarly, the ques- 
tion whether, in practice, the Chief Regional Officers 
will have any real authority, in view of the fact that 
their own officers are departmentally responsible to 
the members of the Executive, cannot be answered 
yet. In theory, such ‘an organisation should be 
workable enough, as has been demonstrated in other 
spheres, though its efficiency in practice may be 
affected by its exceptional size; but Sir Cyril 
Hurcomb has shown that he and his colleagues are 
alive to the dangers inherent in the system. 

The success of the nationalised railways must 
depend very largely on the support and freedom 
of action given to the members of the Executive, 
to the officers in the Regions, and to the salaried 
staff. There are many schemes of improvement 
which must be undertaken as soon as possible ; 
a considerable sum of money was set aside for these 
purposes during the war, and more will be required. 
None are more painfully aware of the poor state of 
the railways than the staff, who endeavour to 
provide an adequate service in spite of the toll levied 
by the war, and the frustration caused by the 
continued limitation of expenditure on essential 
maintenance and renewals. They are, indeed, very 
anxious to restore this “‘ very poor bag of physical 
assets,” as Mr. Hugh Dalton described it, and to 
carry out schemes of modernisation; but, more 
than two years after the end of the war, they are 
still, to a great extent, denied the opportunity. If 
coal is the fundamental product of this country, 
transport is the fundamental service; but some 
delay is unavoidable, though the morale of the 
staff should not be allowed to suffer on that account. 
Adequate reasons for delays, and reassuring explana- 
tions of proposals and prospects, should be given 
to the staff, and, indeed, to all employees, and not 
only filed in headquarters. 

The Act requires that the Minister shall lay before 
Parliament, annually, a report on the year’s opera- 
tions. The debates on such reports, the questions of 
Members of Parliament during the year, and the 
users’ committees, constitute the only effective 
means of criticising the working of the Commission 
—apart, of course, from the Press, which may be 
trusted to exercise its function of constant watch- 
fulness. The task of constructive criticism is made 
more difficult by the absence of any convenient 
yardstick, such as is available in connection with the 
coal mines, wherewith to measure the efficiency of 
the system. Parliamentary questions on matters 
of detail, outside the powers of the Minister, are 
undesirable on various grounds, and cannot properly 
be raised on such mitutie; but if he does choose 
to reply, this may have the effect of bringing 
the Commission and their systems progressively 
more under his control. The policy of nationalisa- 
tion naturally tends to increase the number of 
questions in Parliament; but, as Lord Knollys 
observed in a debate on the work of the National 
Coal Board, previous experience has shown that such 
criticism, when ill-timed (as questions in Parliament 
sometimes are), “has not been helpful . . . it has 
been destructive of proper team work” and “ has 
had the worst possible effect on the staff.” 





PAYMENT BY RESULTS. 


THE large amount of attention and criticism of 
which the colliery industry has been the object in 
the last few years has been a natural outcome of the 
cardinal importance of coal in the national economy, 
but it is probable that the volume of criticism has 
been swollen by the fact that current statistics of 
total output, and performance per employee, are 
available. No such detailed information is pub- 
lished about the building industry, and although there 
has been much adverse comment on the progress of 
the housing programme, it has not been possible for 
critics to argue in terms of output per man, lost time, 
and absenteeism. Building and civil engineering are 
almost equal in importance to coal in the national 
rehabilitation, and unfortunately there has been for 
long an impression that building workmen have 
not been attaining the outputs they could and 
should. One reason for this is certainly the ban 
which the unions placed on piece-work or any other 
type of incentive payment. This attitude was 
presumably due to the idea that systems of payment 
by results are in some way methods for the exploita- 
tion of labour, but in all such systems labour receives 
its full share of all savings, and as such savings 
represent more goods or better services and help 
towards a higher standard of living, working people 
benefit more than other classes, if for no other 
reason than that they constitute the majority. 

The idea that mankind will work harder, and more 
willingly, in the national interest than for private 
profit has received much currency, private profit 
apparently being the monetary return on invested 
capital and without which capital cannot be raised. 
It is not known that labour organisations are in the 
habit of investing their funds in public or other 
loans which pay no dividend, and there is no reason 
why they should. Capital, like labour, is worthy of 
its hire, and return on money invested in plant for 
the manufacture of commodities for use by the 
public is no more, and no less, “‘ private profit ” than 
is the money paid to workpeople for operating the 
plant. Men work because they must, and although 
there are degrees of keenness, the basic interest of 
the most conscientious is the wage which enables 
him to live and enjoy amenities. There are probably 
a few who will work harder for a nationalised in- 
dustry than for a private firm, but no idealistic 
interest of this kind dominates the majority. 

The falsity of the idealistic notion that better 
outputs and more continuous activity will follow 
from the nationalisation of industries has been clearly 
illustrated in connection with the housing pro- 
gramme. The greater part of this has been con- 
cerned with houses for public ownership, but there 
has not been any evidence that this fact has resulted 
in any increase in output per workman or keener 
interest in the job. As in this particular case of a 
public service, the fact that most of the houses have 
been destined for people of the same class as the 
building operatives, and who have been subjected 
to very unsatisfactory living conditions, it might 
have been expected that an additional spur to good 
performance would have been felt, but this condition, 
apparently, has had no effect. That greatly im- 
proved outputs are possible in housing work was 
demonstrated during the operation of the Essential 
Work (Building and Civil Engineering) Order, 1941, 
under which the average output per man-hour on 
four types of temporary houses was increased by 
50, 42, 40 and 45 per cent. These results were 
achieved by the introduction of a system of pay- 
ment by results, not by emotional appeals based on 
the public good or the virtues of public ownership. 

There is no reason to doubt that the output 
of houses has been seriously retarded by the 
refusal of the unions concerned to allow the intro- 
duction of systems of payment by results, and as 
now, after many months of argument, agreement to 
incentive schemes has been obtained, it may be 
hoped that considerable improvement on past per- 
formance will result. It is clear that the adminis- 


trative difficulty in introducing a system of payment 
by results will be greater in connection with civil 
engineering and housing than in straightforward 
cases of repetition manufacture and, now that such 
introduction has been conceded, the Ministry of 
Works has performed a valuable service by publish- 





ing details of the operation of the payment-by- 
results scheme which was applied under the Essential 
Work Order between July, 1941, and March, 1947.* 

That labour was not “exploited” by the opera- 
tion of this scheme is sufficiently illustrated by the 
fact that under it workpeople received increased 
payments equal to two-thirds of any saving in 
labour costs. The bonuses actually earned averaged 
7d. per hour for craftsmen and 5d. per hour for 
labourers, while they were working under the scheme. 
This, however, did not cover the whole of their 
working time and their averages over the total work- 
ing hours were 4d. per hour for craftsmen and 3d. per 
hour for labourers. The average general level of 
output achieved was 34 per cent. above the basic 
level laid down by the Joint Advisory Panel under 
whose advice the scheme was operated. The re- 
port does not deal with the overall cost of projects 
on which the scheme was applied, but it is stated 
that “there is no doubt that substantial savings 
were in many cases achieved, even if the final labour 
cost was not, in general, less.” The whole purpose 
of the scheme, however, was to increase output 
on war projects such as ordnance factories and 
airport runways, not to save money. The system 
was not extended to housing until 1943. 

The scheme was administered by the Ministry of 
Works with the assistance of the Joint Advisory 
Council who represented both sides of the civil- 
engineering and building industries. Basic output 
rates were laid down for specific operations. Initially, 
these were confined to excavation, concreting and 
bricklaying, but later were extended to most 
building activities, such as plastering, glazing, 
slating, etc., and finally to the erection of temporary 
houses. The operation of the scheme was assisted 
by Payment by Result Advisers appointed by the 
Ministry, but there need be no hesitation in accepting 
the statement in the report that “the main respon- 
sibility for its application fell upon the contractors.” 
They had to make weekly measurements of work 
completed by each gang and allocate the time spent, 
for the purpose of computing the bonus earned. On 
large civil-engineering jobs, firms had existing 
systems of measurement and time allocation and 
the extra work involved was mainly that concerned 
with the calculation and distribution of the bonus, 
but in some of the smaller building contracts the 
system was a complete innovation. In some such 
cases, the whole of the work fell on the foreman, 
assisted by the existing clerical staff. It is recorded 
that “there was surprisingly little real trouble ” 
in connection with bonus allocation. 

The average increased output over that specified 
in the basic schedules, varied greatly with different 
trades. The highest recorded was 67 per cent. 
for the erection of huts, followed by 63 per cent. 
for opencast coal production. The lowest was 
7 per cent. for hand excavation, but no other trade 
approached such a low figure. The results in trades 
which are particularly concerned with house building 
were of the order of 25 to 30 per cent., examples 
being carpentry and joinery, 29 per cent. ; wall and 
ceiling linings, 23 per cent. ; plastering, 36 per cent. ; 
and painting, 28 per cent. In connection with hand 
excavation, it is pointed out that the low average 
may have been, to some extent, a measure of the type 
of labour available and it seems probable that, as 
the whole of the war work was carried out under 
conditions of labour dilution, better figures through- 
out might be attained under normal conditions in 
peate time. It is fair to suggest also that although 
the basic schedules were no doubt drawn up with 
skill and care, they may not be altogether consistent 
one with another. The basis for opencast coal 
production, for instance, must have been established 
in terms of decidedly limited data, the industry 
being a new one. No information about the plant 
employed is given in the report, but it is clear that 
output in an operation of this kind will be deter- 
mined to a very large extent by the type of equip- 
ment available. This matter of the relation 
between plant facilities and fair output schedules is 
clearly one of importance and difficulty in connection 
with the whole subject, and may well require that 
basic times should vary with the job. 





* Payment by Results in Building and Civil Engineer- 
ing During the War. “H.M. Stationery Office. [Price 
6d. net.) 
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NOTES. 


Tae Honovrs List. 


A NUMBER of well-known engineers and scientists, 
and prominent representatives of the engineering 
and associated industries, figure in the New Year 
Honours List, published yesterday. Lord Hyndley, 
chairman of the National Coal Board, becomes a 
viscount ; and among the four new barons are 
Sir Valentine Crittall, chairman of the Crittall 
Manufacturing Company, Limited, and of Darlington 
and Simpson Rolling Mills, Limited, and Sir John 
Colville, Governor of Bombay from 1943 to 1947, 
a former director of David Colville and Sons, 
Limited, who has long-standing associations with 
the steel and engineering industries of Scotland. 
In the list of Knights Bachelor appear the names of 
Colonel Eric Gore Browne, chairman of the Southern 
Railway ; Dr. J. D. Cockcroft, F.R.S., Director of 
the Atomic Energy Research Establishment, 
Ministry of Supply ; Mr. V. Z. de Ferranti, chairman 
and managing director of Ferranti, Limited, and a 
past-president of the Institution of Electrical 
Engineers; Mr. P. B. Johnson, of R. and W. 
Hawthorn, Leslie and Company, Limited, who is 
President of the Engineering and Allied Employers’ 
National Federation; Mr. G. L. Pepler, formerly 
the chief technical adviser to the Ministry of Town 
and Country Planning ; Mr. C. G. Renold, chairman 
of the Renold and Coventry Chain Company, 
Limited, and President of the British Institute of 
Management ; Dr. H. R. Ricardo, F.R.S., chairman 
and technical director of Ricardo and Company, 
Limited, and a past-president of the Institution of 
Mechanical Engineers ; and Professor R. V. South- 
well, F.R.S., Rector of the Imperial College of 
Science and Technology, University of London, 
since 1942. Lieutenant-General K. C. Crawford, 
late of the Royal Engineers, becomes a Knight 
Commander of the Order of the Bath ; and among the 
new Companions of the Bath are Rear-Admira] (E) 
B. L. G. Sebastian and Brigadier A. J. H. Dove, 
late of the Royal Engineers. 


ENGINEERING CENTENARIES IN 1948. 


The death of George Stephenson in August, 1848, 
about a year after the foundation of the Institution 
of Mechanical Engineers, of which he was the first 
president, robbed the country of one of its outstand- 
ing figures, for, as Rankine wrote, he was “ gifted 
with one of the rarest combinations of physical and 
mental excellence that has ever befallen the lot of 
man.” He died at his home, Tapton House, near 
Chesterfield, and was buried in Trinity Church in 
that town. In 1929, at the centenary of the Rain- 
hill trials, largely through the exertions of the late 
Sir Archibald Ross, the Institution of Mechanical 
Erigineers and the North-East Coast Institution of 
Engineers and Shipbuilders placed a bronze memo- 
rial tablet on the small cottage at Wylam-on-Tyne 
where Stephenson was born on June 9, 1781, and 
it is hoped that, in 1948, steps may be taken to 
preserve for the nation the cottage itself, for Stephen- 
son was not only a great Englishman but a world 
famous benefactor of mankind. This, is perhaps, 
the least that the engineers of Great Britain can do 
to mark the centenary. By the time of Stephen- 
son’s death, railway construction had become a 
major industry and in 1848 Robert Stephenson and 
William (later Sir William) Fairbairn were engaged 
with the construction of the great tubular wrought- 
iron bridges over the River Conway and the Menai 
Straits; trains passed through the Conway Bridge 
for the first time in April, 1848. Two other en- 
gineers who died in 1848 were Baptiste-Alexis 
Legrand (1791-1848), for 16 years director-general of 
the Ecole des Ponts et Chaussées, who controlled 
all engineering works during the reign of Louis- 
Phillippe ; and Johan Albert Eytelwein (1764-1848), 
of Frankfort-on-Main and Berlin, known for his 
works on embankments, ports, etc. Their French 
contemporary, Joshua Heilmann (1796-1848), of 
Mulhouse, made many contributions to the improve- 
ment of textile machinery. Many men eminent in 
e ing and science were born in 1848, among 
them being Sir John Purser Griffith (d. 1938), at 
one time president of the Institution of Civil 
Engineers in Ireland and at another president of 





the older, Institution of Civil Engineers. Though of 
Welsh birth, Griffith spent most of his life in Iréland 
and was associated with the port of Dublin for}more 
than 40 years. From 1901 to 1911, his Irish con- 
temporary, Sir George Charles Vincent Holmes (1848- 
1926) was chairman of the Board of Public Works, 
Treland ; but Holmes’s best years were spent as 


‘secretary of the Institution of Naval Architects, a 


post which he held from 1878 to 1901. Holmes had 
a family connection with shipbuilding through his 
uncle, John Scott Russell, and it was this that partly 
influenced his appointment as secretary of the 
Institution. Known widely in the same circles as 
Holmes were Albert Edward Seaton (1848-1930) 
and Josiah Richard Perrett (1848-1918), who started 
their careers together in Devonport Dockyard and 
at the old Royal School of Naval Architecture and 
Marine Engineering at South Kensington. The 
former became assistant to Sir Edward Reed and 
afterwards a well-known consultant and technical 
writer ; the latter, assistant to William Froude and, 
in 1902, successor to Sir Philip Watts, at Elswick. 
Henry Marion Howe (1848-1922) was regarded at 
the time of his death as the doyen of American 
metallurgists, with a world-wide reputation; and 
Otto Lilienthal (1848-96) will always be remem- 
bered for his experiments in gliding, begun quite 
early with his brother Gustav Lilienthal, who died 
in 1933 at the age of 84. Otto’s death was due to 
a gliding accident and his memory is perpetuated by 
the remarkable monument on the mound at Gross 
Lichterfelde-Ost, Berlin, which he used in his experi- 
ments. Mention may be made also of the American 
physicist, Henry Augustus Rowland (1848-1901), 
who was trained and worked as a civil engineer and, 
in 1876, became the first professor of physics at the 
Johns Hopkins University, Baltimore. His re- 
determination of the mechanical equivalent of heat 
and his introduction of diffraction gratings were 
but two of the many subjects to claim his attention. 
Finally to be noted is Sir Arthur Riicker (1848-1915), 
known to two generations of London students for 
his work in mathematical physics at Leeds and at 
the Royal College of Science, and subsequently as 
principal of the University of London. 


Tue British EvrRopEAN ArRways CORPORATION. 


The first annual report and statement of accounts 
of the British European Airways Corporation, the 
Government-sponsored organisation which was 
established on August 1, 1946, under the Civil 
Aviation Act of that year to provide “civil air 
services in‘ various parts of the world and, in 
particular, Europe (including the British Islands),” 
is hardly likely to be quoted in future years as an 
argument in support of the State ownership or 
control of civil air lines ; even though many of the 
difficulties, and some of the expenditure, which it 
records are obviously exceptional and non-recurrent. 
In brief, during the eight months to March 31, 1947, 
which are covered by the report, the Corporation 
carried 72,444 passengers and 1,345 metric tons of 
freight, mail, excess , and stores, and 
recorded a deficit in the accounts of 2,157,9371., 
of which more than 2,000,000]. was charged against 
the scheduled services. The total expenditure in 
the operating account during the period mentioned 
amounted to 3,300,984/., whereas the total revenue 
was only 1,206,045/., of which 823,7531. represented 
passengers’ fares, etc., and 176,294. came from the 
carriage of mails. Of the freight revenue, commer- 
cial freight brought in 68,5071. and “diplomatic 
freight ” 44,199. The number of aircraft in the 
Corporation’s fleet at March 31, 1947, was 119, 
of which the 29 of the Vickers Viking type were 
either “ not on service ” or “ allocated for training.” 
The rest included 22 Dakotas, 22 of the Dominie 
type, 11 Jupiters, and 12 were of the Avro XIX type. 
In addition, there were seven miscellaneous aircraft 
used for communication purposes. Naturally enough, 
an important part of the report is that which offers 
explanations of the large losses incurred, some of 
which might have been avoided, apparently, if the 

ments with certain Government departments 
had been a little more accommodating and flexible ; 
for instance, if the interna] air services in the British 
Isles had not to bear the full cost of the duties on 
fuel and oil. The sum of 26,0001. has to be written 
off in respect of seats reserved by the Priorities 





Board for official passengers and not used ; 104,3701. 
was spent in chartering aircraft to take the places 
of Corporation aircraft which were “ grounded ” as 
unserviceable; 36,3981. went in landing fees ; 
and no less than 590,576/. is entered as the cost’ of 
training personnel. The supply of spare parts 
involved a heavy outlay, partly because the fuel crisis 
resulted in stoppages in the factories of various 
suppliers, so that “resort had to be made to costly 
improvisations ” and, sometimes, aircraft hadito 
be taken out of service because some part, perhaps 
of little intrinsic value, could not be obtained. To 
ensure sufficient parts for the Dakotas, a buying 
office was established in America ; the spares were 
obtained, but at a cost which was “inflated by 
about 50 per cent.” The Corporation began 
operations with great ideas of covering Europe 
with a network of services, but now, “to place a 
limit on unremunerative expenditure, a policy of 
consolidation is being pursued ”—in part, of course, 
enforced by currency restrictions on foreign travel 
and by other economic influences over which the 
Corporation cannot exercise any control. On the 
credit side, it may be stated that, in flying some three 
million aircraft-miles, there was only one major 
accident ; a result attributable in great measure 
to the high standard of crew training, but in part 
also, there can be little doubt, to a very cautious 
attitude towards bad weather, as shown by the can- 
cellation of 1,566 services out of 10,191 scheduled. 





LETTERS TO THE EDITOR. 


OLD STEAM. ENGINES. 
To THE Eprror oF ENGINEERING. 


Sm,—As an engineer with an interest in the 
historical side of my occupation, I am anxious to 
obtain particulars and photographs of any remaining 
engines constructed by the famous London engine- 
builders. Especially I wish to collect all possible 
information about those built by the firms of John 
Penn and Sons, Maudslay, Sons and Field, and 
Humphrys and Tennant. Can any reader help ? 

Yours faithfully, 
G. WarTEINs. 
79, Bishop-street, 
St. Paul’s, Bristol, 2. 
December 20, 1947. 





THE ESKDALE RAILWAY. 
To THE Eprror oF ENGINEERING. 


Sir,—Your review of the book Ratty: A History 
of the Ravenglass and Eskdale Railway states that 
the attention to detail which characterised the same 
author’s book on The Furness Railway is well in 
evidence. Unfortunately for the historian, however, 
the detail in this case appears to have been selected 
on the basis of local interest rather than factual 
comprehensiveness. For example, we are not given 
the date of incorporation of the original Ravenglass 
and Eskdale Railway, nor do we learn the precise 
date that passenger traffic was begun either on the 
original line or on the miniature line which now 
occupies the old roadbed. The original gauge is 
referred to colloquially as 3 ft., ignoring the precision 
of 2 ft. 9 in. so long shown in Board of Trade returns. 
The author seems to have hazy ideas on the legal 
status of a statutory railway company, and is quite 
wrong in his statement about when the Ravenglass 
and Eskdale Railway Company was formed, as may 
be ascertained readily by reference to the Acts of 
Parliament. Similarly, he seems unaware of the 
fact that a new statutory company, called the Esk- 
dale Railway Company, was incorporated by Parlia- 
ment in 1909, and presumably is still the freeholder. 
The actual operation would appear to have points of 
similarity with those of a railway in a fairground ; 
there is no Ministry of Transport inspection, and 
no annual returns are made. 

May we hope that these and other interesting 
points will be placed on record in a second edition ? 

Yours faithfully, 
E. Les. 
33, Tothill-street, 
Westminster, S.W.1. 
December 31, 1947. 
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BRITTLE FRACTURE IN 
MILD-STEEL PLATES—II. 


In October, 1945, as a consequence of failures of 
deck and shell plating in certain strips, a Conference 
on Brittle Fracture in Mild Steel Plates was held at 
Cambridge University. On page 532 of the previous 
volume of ENGINEERING, we began to reprint a 
report of the proceedings at the Conference, further 
instalments appearing on pages 556, 581 and 605. 
We commence below the second part of our report, 
by reprinting the paper contiibuted by Professor 
N. F. Mott, F.R.S., on ‘“‘ Fracture of Metals : Some 
Theoretical Considerations.” 


FRACTURE OF MeTats: THEORETICAL 
ConsIDERATIONS. 

Professor Mott, in his introduction, said that 
much information existed about the conditions 
under which solids fracture, but it had not been 
possible to formulate a theory to provide a satisfac- 
tory synthesis of the experimental data. This was 
true particularly of metals and of ductile materials 
in general ; for brittle material, such as glass, 
there was the theory put forward by A. A. Griffith 
in 1921, which accounted for some of the more 
important facts. The purpose of his paper, Professor 
Mott explained, was to outline the present state of 
the theory for brittle substances, and to discuss its 
application to ductile materials such as metals. 

Griffith pointed out that the stress at which most 
brittle solids fracture produces a strain of less than 
1 per cent.; it follows that the attractive force 
between the atoms of a solid must, throughout 
the bulk of the material, greatly exceed the force 
pulling them apart due to the applied stress. He 
suggested, therefore, that fracture will always 
start at some “crack,” usually a surface crack, 
existing in the specimen before the stress is applied. 
At the apex of the crack, there will be a large 
stress magnification, so that, when the specimen is 
under tension, stresses large enough to separate the 
atoms can exist there. To estimate the size of 
crack to account for the observed strengths 
of materials, Griffith put forward the following 
mathematical analysis: let it be assumed that a 
material contains a long crack of width 2c extending 
the whole width of the specimen (Fig. 16). Suppose 
that a stress F is applied to the material across the 
direction of the crack. Then, using a method due 
to Inglis, it can be shown that the elastic energy of 
the material differs from the value that it would have 
in the absence of the crack by the amount 
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where E is the elastic modulus. To this may be |% 


added the surface energy of the crack, 

4cT, . e 
where T is the surface energy per unit area. 
total energy is thus, adding (1) and (2) 
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Griffith then states that the crack will spread if the 
energy (3) decreases with increasing c. This will 
be the case if 
mw Fe 
E >2T. 
Thus the stress F required to fracture a material 
containing a crack of length 2c is 
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VV ae’ 

In materials such as glass, values of the crack 
depth 2c of the order 10-*cm. are required to obtain 
the observed strengths. ae 

The following facts are in favour of the Griffith 
theory as applied to brittle material, such as glass. 
First, there is the known large effect of the state 
of the surface on the strength. Joffé, in a well- 
known experiment, shows that rock salt under 
water, where the surface is being continually 
removed by solution, does not show brittle fracture, 
but yields in a ductile way. Again, the very high 
strength of freshly prepared glass or quartz fibres 
gives evidence in the same direction; though, as 
the extensive investigations of Reinkober on quartz 
fibres have shown, the elastic moduli of fibres differ 
from those of the materialin bulk, presumably due 











to an orientation of the silicon chains, and this 
may also be partly responsible for the high strength. 
Strengths of 3,500,000 lb. per square inch have 
been claimed for quartz fibres. Secondly, there is 
the large scatter in the values obtained of the 
breaking stress of specimens of a brittle material 
prepared in a given way; this will amount to at 
least + 20 per cent. Since it is to be presumed 
that fracture will begin at the largest of a number 
of random cracks, a large scatter of this order is 
to be expected. Thirdly, there is the fact that 
surface cracks in glass can be made visible by the 
deposition of sodium vapour, as shown by the work 
of Andrade and Tsien. 

Facts that have not been explained about the 
fracture of brittle materials are the cause of the 
Griffith cracks, and, in particular, what determines 
their size, and hence the strength of the material ; 
and the time effect in the breaking of brittle mate- 
rials. For instance, Holland and Turner have shown 
that glass sheet will break in 1,000 hours at about 
one-third of the stress necessary in the usual test. 
This effect may be connected with the well-known 
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action of water vapour in reducing the strength of 
lass. 

Tn crystalline materials, fracture takes place along 
well-marked cleavage planes ; in such materials it is 
difficult to conceive of the existence of “ cracks ” 
unless something, such as a film of absorbed gas, gets 
into the crack to hold it apart and to keep the cohe- 
sive forces on both sides of the plane from acting. 
For instance, in formula (3), it has been supposed 
that the width of the crack will increase if ¢ is 
greater than a critical value aoe but if ¢ is less 
than this, the same argument shows that the crack 
will close up, un'ess the cohesive forces are prevented 
from acting. Below is attempted a mathematical 
analysis of the stresses at the base of a crack. For 
these reasons, consider a crack that is held apart 
by a wedge; if the wedge were removed, it is 
supposed that the crack would close up. 

Consider first the following problem in elasticity 
(Fig. 18). A semi-infinite block of elastic material is 
bounded, when unstressed, by a plane face. The 
half plane z < 0 is held rigidly in the plane y = 0. 
The half plane z > 0 is “‘ wedged up ” in some way. 
One could, for instance, impose the boundary 
conditions that the displacement is y, for x > 2. 
The surface in the immediate neighbourhood of the 
origin, for z > 0, is assumed free. Then a mathe- 
matical analysis shows the following : 

The form of the free surface in the immediate 
neighbourhood of the crack is given by 


» od Voz, 


(4) 


where 6 is a constant which depends on the constraint 
applied. 





On the z axis for x < 0, the stresses are given by 


- 
Cg = Wy = ey /*, 


where r is the distance from 0. There is no shear 
stress 
For z < 0, off the x axis, there is a shear stress 


b 
o = Kain Oy /?, 
r 


These formule may now be applied to two planes 
which are wedged apart, as in Fig. 17, herewith. 
The force between these planes, plotted against the 
displacement from the equilibrium position, will 
be as shown in Fig. 19, curve a; for a qualitative 
discussion of the problem, nothing will be lost if 
this is replaced by an elastic force E y for displace- 
ments y less than a, where a is of the order of the 
interatomic distance, and zero for y greater than a. 
It is thus assumed that 

Force per unit area = E y for y <a) 
=0 fory>af'’ 

Now formulz (4), (5) and (6) cannot be accurate 
very near to the apex of the crack where elasticity 
theory will break down, but they should be valid 
for |z|> >a. Applying them to the displacement 
y of the first row of atoms above the cleavage plane, 
we have, from (4), 


y=Vbor2r>0z2>>a. (8) 


Also, from (5), assuming that 2a is also the undis- 
placed distance between two planes of atoms 


i 
y=a -, 
zx 


The two curves are shown by the dotted lines in 
Fig. 20, opposite. 

The true curve giving the displacement of the first 
row of atoms must be continuous, as shown by the full 
line in Fig. 20, opposite. Also, for z = 0, we must have 
y =a; this follows from the assumption (7) about 
the nature of the force. It follows that the length 
b in (8) and (9) is of the order a ; thus the displace- 
ment y near the base of a crack is of order 


y~Varz>od. 


a 
anny / 
r 


apart from numerical factors of order unity. Also 
these formule are seriously in error only when r ~ a. 
A more exact analysis of the stresses near the base 
of a crack, using this model, is at present being made. 

In principle, it is possible to extend the crack of 
Fig. 17 at any desired velocity by pushing the wedge 
in. If, however, a crack is extended by applying a 
sufficiently great stress to the whole material (as in 
the Griffith theory) it would be expected that the 
apex of the crack would move with increasing 
velocity, tending towards a value comparable with 
that of sound in the material. To show this, 
proceed as follows: assume that a non-ductile 
crystal contains a Griffith crack of length 2c and has 
applied to it a tensile stress F. Then the energy 
of the crack, as in the Griffith theory, is 


or F2 ¢? 


(5) 


(6) 


(7) 


jz] >>a. (9) 


(10) 
and the stress 


(11) 





+4cT (E = elastic modulus, T = surface 
tension). 

Suppose, now, that the width of the crack is increas- 
ing.“ So long as a is small compared with the 
velocity of sound in the material, it can be assumed 
that, if u(c) is the displacement at any point (x y) 
on the static problem, the kinetic energy (per unit 
length perpendicular to the plane of the paper) is 


b pe {j (=) dz dy. 


The value of u near the surface of the crack is of 
order — and the integral is thus, on dimensional 


grounds, a multiple of o(2); the numerical factor 
could easily be calculated. The kinetic energy is 


thus 
2°.2 =) 
tkpe G ’ 
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The total energy is 





where k is a numerical factor. 
F? 2 
= a +4cT. 


thus 
F\2 
or | Gt, an 
i in (Z) E 


Since this will be constant, the velocity ¢ is given by 


E 4a fai 4 sD 
‘ pk ckF*pJ 


As c increases, ¢ tends, apart from a numerical factor, 
to the velocity of sound in the material. The 
approximation under which the derivation of kinetic 
and potential energies are based will then break 
down. Nevertheless, the analysis suggests that 
the velocity of propagation, under uniform stress, 
of a crack in a material that is not ductile, wil] tend 
towards a value of the order of the velocity of sound 
in the material, and which is independent of the 
stress applied or of the atomic cohesive forces across 
the cleavage plane. 

Formulz (6) and (11) show that, near the apex of 
a crack of atomic sharpness held open by a wedge, 
a shear stress of order 


a 
o~ B/S @ 
Tr 


exists; here E is the elastic modulus and a the 
interatomic distance. Moreover, this formula will 
be seriously in error only when r~a. Thus shear 
stresses must exist at the basis of a crack of order 
pot much lessthan E. Since single crystals of metals 
have yield stresses less than one-hundredth of E, 
the normal yield stress of a metal must be greatly 
exceeded. It is thus difficult to understand how 
cleavage fracture can occur in metals without 
ductile yielding and consequent expenditure of 
energy. Sir Lawrence Bragg has pointed out that 
a small volume of material of linear dimension A 
cannot yield unless the shear stress is greater than 


= Owing to the occurrence of the square root 


A 

in (12), however, the stress at a distance r will 
always be greater than that given by Bragg’s 
criterion. 

It is suggested here, very tentatively, that cleavage 
can take place in a ductile material only when the 
crack is propagated rapidly (with the speed of sound). 
In that case, the static yield stress will be exceeded 
at any point for a time equal only to a few thousand 
atomic vibrations (say 10-*sec.). Yield (like frac- 
ture) is supposed to start at one of a few special 
points of stress concentration. It is possible that 
appreciable yield cannot be initiated in so short a 
time. If this hypothesis is correct, it should be 
impossible to produce cleavage fracture slowly (for 
example, by driving a wedge in) with a ductile 
material such as rock salt. 

Ludwik, Kuntze, MacAdam and others have made 
the assumption that, for a polycrystalline metal, 
there exists a tensile stress (the “ technical cohesive 
strength”) at which fracture of some type takes 
place. This hypothesis does not seem to be very 
fruitful, and it has been extensively criticised by 
Orowan. We shall abandon it, and replace it by 
the following: for every crystal grain of a poly- 

ine material there exists a tensile stress F, 
which, if applied across the cleavage plane, will 
cause cleavage fracture. Some mechanism such as 
that of Griffith must be envisaged, and the crack, 
once started, will proceed with the velocity of sound 
across the grain. The value of F, will, however, 
vary from one grain to another in a given material ; 
it should depend in some unknown way on its size, 
state of strain, and so on. This assumption is not 
based on any theory and may or may not be correct. 

For a discussion of brittleness in steel, the most 
important questions relate to the conditions under 
which a slow fibrous fracture gives rise to a brittle 
cleavage break. It is n first, however, to 
consider the conditions under which a brittle frac- 
ture can propagate at all in polycrystalline material. 
The arguments of the preceding paragraph show 
how a crack of atomic sharpness, moving with the 
velocity of sound, can be propagated in a single 
crystal; but, in a material made up of crystal 
grains oriented at random, the cleavage planes of 
adjacent crystals will not, in general, join up along 
the boundaries of the crystals. As the fracture 
propagates, each crystal has to be broken afresh 
ahead of the crack, as in Fig. 21, herewith. 





(12) 


It has been shown that, at a distance r from the 
apex of a stationary crack of atomic thickness, there 


t 
exists a tensile stress of order E (*),, where a is 


the interatomic distance. It has not yet been shown 
that a tensile stress of the same order exists when a 
crack is being ted rapidly, but this seems 
probable ; let it be assumed to be the case. Sup- 
pose, then, that a cleavage fracture is being pro- 
pagated in a polycrystalline metal in which the 
average linear dimension of a grain is b; then the 
mean tensile stress of any grain during fracture will 


be of order 
aX\t 
‘ (7) , 
and the stress in adjacent grains will be of this 
order too. Thus the necessary condition for the 
Fig. 20. y 
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propagation of a cleavage fracture from grain to 


grain is 
BA / 5 > Fe 


Thus, from the point of view of equation (13), it 
looks as though there may be materials in which the 
propagation of a cleavage fracture is inherently 
impossible. It is known, for instance, from the 
work of Gough, that wrought iron can show a 
brittle fracture if the skin is hardened by hammering, 
and most steels can do so if case-hardened. It 
seems, therefore, that steels can always transmit a 
brittle fracture, once it is started. It would be 
most interesting to know if the same is true of other 
metals, such as copper. 

Recent work by Orowan and by Mrs. Tipper shed 
considerable light on this. Orowan has pointed out 
that a fibrous fracture will only propagate if plastic 
flow is taking place throughout the whole breadth 
of the specimen. How this happens is illustrated 
in Fig. 22, herewith. The material at the base of 
the crack does not fracture until it has received a 
high degree of cold work. Thus it must be supposed 
that the crack proceeds in steps as each grain hardens 


(13) 





to the critical point and breaks. It is characteristic 





of a fibrous fracture that the two hardened surfaces 
do not fit together afterwards, but are inclined at an 
angle (C,AC, in Fig. 22). If the material has not 
been cold-worked, so that each crystal grain has 
to be distorted heavily before it breaks, this angle 
may be e to be large. In a tensile test, on 
the other hand, the whole material in the cross sec- 
tion through the neck must have been cold-worked 
nearly to the fracture point before fracture begins, 
so that little additional deformation is needed. 

The beginning of (fibrous) fracture in a tensile 
test shows the most striking differences from fracture 
in ductile materials. It begins in the middle of the 
specimen ; this is perhaps to be expected, because 
the longitudinal tensile stress is greatest there owing 
to the neck. It spreads slowly from the centre by 
the mechanism described above ; and the stress at 
which it occurs is very much more reproducible 
than for brittle materials. This is shown especially 
by measurements of the reduction of area at frac- 
ture ; in some experiments with specimens machined 
from a mild-steel rod this showed no ‘observable 
scatter. 

This last fact, in particular, shows that ductile 
fracture cannot be initiated at the weakest of a 
number of “ weak points,” as is fracture in brittle 
materials. Another fact points in the same direc- 
tion : if a metal is drawn or rolled until its strain is 
greater than that at the fracture point in a tensile 
test, it will still show considerable ductility in 
tension ; in fact, Bridgman has shown that, if a 
tensile test is carried out under hydrostatic pressure, 
necking takes place in the usual way, but as would 
be expected, elongation can be continued beyond the 
normal fracture point. But, if the pressure is then 
removed, further elongation is possible. It follows 
that the strain for fracture depends on the stresses 
that were applied during the straining. This most 
interesting fact does not seem to have been generally 


It is suggested that, during the elongation, if the 
stress is purely tensile, a number of crystal grains 
break, the stress being greater than the critical value 
F,. As the elongation continues, therefore, actual 
holes are formed in the metal which does not close 
up. Macroscopic fracture will start when a number 
of these holes coalesce. This hypothesis suggests 
that a material strained in tension may have a 
lower density near the fracture point than one 
strained in compression. 

The conditions for the transition to cleavage 
fracture, and its marked dependence on tempera- 
ture, heat treatment, size of specimen, etc., are, of 
course, the main subjects for investigation in the 
field of conditions for the transition to cleavage 
fracture, and about these it is only possible to make 
a few suggestions. 

When a crystal grain breaks under the action of a 
tensile stress F which exceeds the critical value for 
that grain, F,, the tensile stress in adjacent grains, 
must be increased by a factor of the order 2. This 
may be deduced from formule given by Griffith ; 
the stress magnification at a distance 6 from a 
crack of linear dimensions 6 is of order 2. This, 
however, does not mean that, if the stress is increased 
until the weakest crystal grain breaks, the neigh- 
bouring grains will necessarily break in sympathy ; 
a large variation is to be expected in the fracture 
strengths of grains, and the fracture strength of 
the adjacent grains may be more than twice as 
great as that of the weakest that breaks first. In 
that case, no catastrophic brittle rupture would 
follow the fracture of the first grain. On the 
other hand, if two or three adjacent grains were 
fractured in sympathy, the fracture would spread 
and brittle rupture would result. 

High tensile stresses extending over a few unde- 
formed grains only should be sufficient to initiate 
brittle rupture. Such stresses, of a triaxial type, 
will, of course, exist near the apex of a fibrous tear ; 
the difficult thing to understand is why small] differ- 
ences in temperature and annealing, which do not 
affect the ordinary tensile properties, have such a 
large effect on brittle fracture. It may be suggested 
tentatively that they do not affect the critical frac- 
ture stresses F,, but that they do affect the actual 
stresses F developed near the apex of a fibrous 
crack. Orowan has pointed out that a tensile stress 
greater than 2-8 times the yield stress cannot exist 
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at the basis of a notch, so the yield stress there will 
determine the tensile stress obtainable. Consider 
first the effect of annealing; annealing will tend 
to remove the “dislocations ” or singular points at 
which slip can begin. The effect on the yield point 
of the bulk material may be small, because so many 
possible points exist where slip can begin; on the 
other hand, annealing may greatly increase the 
yield point of most of the grains. If this were the 
case, larger stresses would be set up near the apex 
in an annealed material. If this hypothesis is 
correct, notch-brittle materials should show an 
abnormally high ratio of indentation hardness to 
ultimate tensile strength, especially if only a very 
small indentation comparable with the grain size is 
used. 

Turning now to the effect of temperature, the 
material at the base of a fibrous crack is known to 
be very highly cold-worked. The amount of cold 
work that a metal can receive without recovery, 
and hence the maximum shear strength, should be 
very sensitive to temperature. Thus low tem- 
peratures will favour the production of high stresses 
at the base of the notch. Experiments to see if 
temperature does have a large effect on the maxi- 
mum shear strength obtainable through cold work 
would be of interest. 

It is well established that a size effect exists in 
notched-bar testing ; a specimen of given size may 
give a fibrous fracture, but, if the linear dimensions 
are, say, doubled, brittle fracture will occur. Con- 
sider a specimen that has been broken half-way 
through by the propagation of a fibrous crack (Fig. 
23, page 17). Let 1 be a measure of the linear dimen- 
sions of the specimen, and let b, as before, be the grain 
size. The sharpness of the notch—that is, the mean 
radius of curvature of the bottom of the notch— 
will be order 6. Thus the stress magnification 
factor (the factor by which the stress at the bottom 


1 
of the notch is magnified) will be of order (5): 


Thus it is clear that, for a given grain size, larger 
stresses (of the type of a negative pressure) can be 
set up in large specimens if the yield stress is great 
enough to sustain them. This is believed to be the 
cause of the enhanced brittleness of large specimens. 
This formula also suggests that fine-grained materials 
should be more brittle than coarse-grained ones, if 
the critical fracture stress F, is the same for a small 
grain as for a large one.. This, however, is by no 
means certain to be the case. 


(To be continued.) 





BRITISH TRANSPORT. 


YESTERDAY, the railways, privately-owned wagons, 
and canals of Great Britain, with but few exceptions, 
were vested in the British Transport Commission, a 
public authority created by the Transport Act, 1947. 
On the same day, the Commission were granted exten- 
sive powers relating to the transport of goods by road, 
passenger road transport, and harbours. We give 
below, a summary of the official pronouncements which 
have so far been made on this subject, commencing 
with a summary of the Act. 

** An Act to provide for the establishment of a British 
Transport Commission concerned with transport and 
certain other related matters, to specify their powers 
and duties, to provide for the transfer to them of under- 
takings, parts of undertakings, properties, rights, obli- 
gations and liabilities, to amend the law relating to 
transport, inland waterways, harbours and port facili- 
ties, to make certain consequential provision as to 
income tax, to make provision as to pensions and 
gratuities in the case of certain persons who become 
officers of the Minister of Transport, and for purposes 
connected with the matters aforesaid.” 

The Commission shall consist of a chairman and not 
less than four nor more than eight other members, 
appointed by the Minister from among persons who 
have had wide experience and shown capacity in 
transport, industrial, commercial or financial matters, 
in administration, or in the organisation of workers, 
and of whom the chairman and not less than four 
other members will render whole-time service. The 
Minister determines, with the approval of the Treasury, 
the salaries, fees, allowances and pensions. 

The Commission have power (a) to carry goods and 
passengers by rail, road and inland waterway, within 
Great Britain ; (b) to provide port facilities and facilities 
for traffic by inland waterway ; (c) to store goods (sub- 
ject to certain restrictions); (d) to consign goods 
on behalf of other persons from any place in Great 
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Britain to any other place, whether in Great Bri- 
tain or elsewhere; (e) in places where their passen- 
gers may require them, to provide both for their 
passengers and for other persons, hotels, hostels, other 
living accommodation and places for refreshment ; 
and (f) to provide such other amenities and facilities 
for passengers, etc., as it may appear to them requisite 
or expedient to provide. The Commission have no 
power to carry passengers by road in a hackney carriage 
for less than eight passengers and used for hire in a 
street. ‘ 

These powers include power (a) to construct, manu- 
facture, purchase, maintain and repair anything 
required for these activities; (b) to do anything to 
advance the skill of employees or the efficiency of the 
equipment, including the provision of facilities for 
training, education and research ; (c) to buy land, or 
take land on lease or under any form of tenancy ; 
(d) to provide houses, etc., for employees ; and (e) to do 
all other things which, in the opinion of the Commis- 
sion, are necessary to facilitate the proper carrying on 
of their business. The Commission is not permitted, 
however, to engage in the building of ships, except 
lighters, barges or like vessels of a gross tonnage not 
exceeding 175 tons; to construct or manufacture 
anything which is not normally required, constructed 
and manufactured by persons carrying on a business 
similar to that of the Commission’s. In any one 
financial year, the Commission shall not manufacture 
chassis for road vehicles substantially in excess of the 





total of the highest numbers of chassis manufactured 
by each undertaking (in the three years prior to vesting) 
during any one financial year. One-fifth of the 
passenger-vehicle bodies, and one-quarter of other 
vehicle bodies may be manufactured by the Commission. 
They shall not trade in spare parts, oil or petrol, with 
certain exceptions, or engage in maintenance or repair 
of vehicles except their own vehicles. 

“Tt shall be the general duty of the Commission 
so to exercise their powers under this Act as to provide, 
or secure or promote the provision of, an efficient, 
adequate, economical and properly integrated system 
of public inland transport and port facilities within 
Great Britain for passengers and goods with due regard 
to safety of operation ; and for that purpose it shall 
be the duty of the Commission to take such steps as 
they consider necessary for extending and improving 
the transport and port facilities within Great Britain 
in such manner as to provide most efficiently and 
conveniently for the needs of the public, agriculture, 
commerce and industry.” Air transport is not included. 
“‘ Where the Commission are for the time being pro- 
viding regular goods transport services of different 
kinds available between the same points, it shall be 
their duty to allow any person desiring transport for 
his goods between those points freedom to choose 
such of the services so provided as he considers most 
suitable to his needs.” This does not impose, however, 
an obligation on the Commission to provide any 
particular form of goods transport between particular 
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points, or prevent them making different charges. The 
Commission must give one month’s notice of an inten- 
tion to discontinue a regular goods transport service 
by road between any particular points. 

“The Minister may, after consultation with the 
Commission, give to the Commission directions of a 
general character as to the exercise and performance 
by the Commission of their functions in relation to 
matters which appear to him to affect the national 
interest, and the Commission shall give effect to any 
such directions.” The Commission shall act on lines 
settled from time to time with the approval of the 
Minister, in respect of programmes of reorganisation 
or development involving substantial outlay on capital 
account, and in respect of training, education and 
research. The Minister may direct the Commission 
to discontinue any of their activities, etc. As soon as 
possible after the end of each financial year, the Com- 
mission shall make a report to the Minister, who shall 
lay it before each House of Parliament. 

There shall be public authorities known as Executives 
to assist the Commission in the discharge of their 
functions in the manner specified in this paragraph. 
The number and names of the Executives shall be 
such as may from time to time be provided by order 
of the Minister after consultation with the Commission, 
but unless and until other provision is made by such 
an order there shall be Executives known respectively 
as the Railway Executive, the Docks and Inland 
Waterways Executive, the Road Transport Executive 
and the London Transport Executive, and, as from the 
appointed day, an Hotels Executive. Each Executive 
shall, as agents for the Commission, exercise such func- 
tions of the Commission as are for the time being 
delegated to them by or under a scheme made by the 
Commission and approved by the Minister. The 
Executive shall, to the exclusion of the Commission, 
be treated as the employer of any officers or servants 
of the Commission so long as they are, by virtue of the 
delegation, under the control of the Executive. 

There shall be established a Central Transport Con- 
sultative Committee for Great Britain and, for such 
areas in Great Britain as are mentioned below, either 
(a) a Transport Users Consultative Committee in respect 
of passenger traffic, and a Transport Users Consultative 
Committee in respect of goods traffic ; or (b) a Transport 
Users Consultative Committee in respect of both passen- 
ger and goods traffic. The Minister may at any time, 
after consultation with the Central Transport Con- 
sultative Committee, abolish any Transport Users 
Consultative Committee. The areas for which there 
are to be Transport Users Consultative Committees 
shall be such areas in Great Britain as the Minister may 
from time to time direct; provided that there shall 
be no part of Great Britain which is not within the area 
of such a Committee ; and whether or not there are 
Committees for areas consisting of or including parts of 
Scotland and parts of Wales, there shall at all times be 
a Committee in respect of both passenger and goods 
traffic for Scotland, and similarly for Wales. Every 
such committee shall consist of such number of per- 
sons appointed by the Minister as the Minister may 
from time to time determine, being (a) an independent 
chairman ; (b) members appointed (after consultation 
with such bodies representative of the interests con- 
cerned as the Minister thinks fit) to represent agricul- 
ture, commerce, industry, shipping, labour and local 
authorities ; and (c) members appointed from among 
persons nominated by the Commission. In the case of 
the Central Committee, the persons nominated by the 
Commission shall include at least one member of the 
Commission. Depending on the opinion of the Minis- 
ter, all the interests enumerated need not be represented 
on @ committee. The Minister may appoint to any 
committee not more than two additional members. 

Every committee shall consider and, where it appears 
to the committee to be necessary, make recommenda- 
tions in regard to any matter (including charges) 
affecting the service and facilities provided by the 
Commission which has been the subject of representa- 
tions made to the committee by users, or which appears 
to be a matter to which consideration ought to be given, 
or which the Minister or Commission may refer to them 
for consideration. Every committee shall meet not 
less than twice a year. The minutes, recommendations 
and conclusions of the users’ committees shall be sent 
to the central committee and the Commission, and those 
of the central committee to the Minister and the Com- 
mission. The Minister may give such directions to the 
Commission, based on the latter, as he thinks fit. An 
annual report of the central committee shall be laid 
by the Minister before each House of Parliament. 

Sections 12 and 13, and the third schedule to the 
Act, give a precise definition of the railway and canal 
undertakings which were vested in the Commission on 
January 1, 1948 (‘the date of transfer”). It is 
sufficient to note that all the a railways and 
canals of Great Britain (excluding Northern Ireland) 
are affected. Section 28 lays down that all property, 
rights, powers and liabilities held, enjoyed or incurred 
by the Minister as successor to the Commissioners of 





the Caledonian Canal shall, on the appointed day, 
become property, etc., of the Commission. 

All privately-owned railway wagons which were 
under requisition in accordance with Regulation 53 of 
the Defence (General) Regulations, 1939, pass to the 
Commission. The compensation for acquisition af 
wagons is stated. It varies from 414J. for a 21-ton all- 
steel wagon with nine doors, built in 1946, to 16. 10s. 
for an 8-ton wagon built in 1902 or earlier. Provision 
is made for certain special wagons and for rebuilt 
wagons. No privately-owned wagon shall be used on 
any of the Commission’s railways; but this does not 
apply to specified classes of special wagons, such as tank 
wagons, wagons for the transport of certain chemicals, 
etc., bolster wagons, bulk-grain vans, propeller wagons 
and train-ferry wagons. The future of the Railway 
Clearing House is left to the decision of the Commis- 
sion, who will act in accordance with Section 38 of the 
Act, which suggests a wide range of alternative courses. 

The effect of the Act on the transport of goods by 
road is given in Sections 39 to 62. The Commission 
shall give a notice of acquisition with respect to under- 
takings the activities of which consist wholly or partly 
of the operation of A-licence or B-licence vehicles, 
provided that the activities of the undertaking (during 
1946), so far as they consisted of the carriage of goods 
in goods vehicles, consisted to a predominant extent 
of ordinary long-distance carriage for hire or reward— 
which means the carriage of goods for a distance of 
40 miles or more, so that the vehicle (or vehicles) is at 
some time more than 25 miles from the operating 
centre. The Commission may make certain exceptions, 
notably in respect of undertakings of a special charac- 
ter, and the carriage of liquids in bulk, furniture 
removals, the carriage of meat, livestock, felled timber, 
etc. A person may contest a notice of acquisition. 
The meaning of the words “‘ consisted to a predominant 
extent ”’ is fully explained. Every notice of acquisition 
shall specify a date on which the transfer is to take 
effect. The compensation for acquiring goods vehicles 
is specified in Section 47. 

**On and after the appointed day, it shall be a 
condition of every A licence and every B licence that, 
except under and in accordance with a permit granted 
by the Commission, goods shall not be carried for hire 
or reward in any authorised vehicle if the vehicle, at 
any time while the goods are being so carried, is more 
than 25 miles from its operating centre . . .”” Excep- 
tions similar to those specified above apply to this 
section of the Act. The compensation payable for 
cessation of business is specified in Section 55, and is 
based on the carrying capacity of the vehicles. 

Section 63 of the Act states that : “‘ The Commission 
may, at any time, prepare and submit to the Minister 
a scheme as to the passenger road t rt services 
serving such area as may be specified in the scheme, 
being a scheme devised for the purpose of promoting 
or facilitating the promotion of the co-ordination of the 
passenger transport services serving the area, whether 
by road or by rail, and the provision of adequate, 
suitable and efficient passenger road transport services 
to meet the needs of the area, and the Commission shall 
as soon as may be, review the passenger road transport 
services operating in Great Britain with a view to 
determining the areas with respect to which schemes 
shall be prepared and submitted as aforesaid.” The 
Minister may specify an area and direct the Commission 
to prepare an appropriate scheme, and in all cases 
local authorities, etc., will be consulted. The Commis- 
sion are given considerable scope in this matter; 
for example, they may specify themselves as the appro- 
priate body to operate a scheme. 

““The Commission shall keep the trade harbours 
under review with a view to determining whether the 
powers conferred on them by this section (Section 66) 
should be exercised with respect to any trade harbour 
or group of trade harbours.” ‘‘ Trade harbours” are 
all harbours in Great Britain which are, or form part 
of, or abut on, harbours normally used only by plea- 
sure steamers, yachts, fishing vessels, etc. The Com- 
mission may, with a view to securing the efficient 
and economical development, maintenance or manage- 
ment of any trade harbour or group of trade harbours, 
prepare, in consultation with interested parties (includ- 
ing employees), and submit to the Minister, a scheme. 
The scheme may provide for change. of the body or 
bodies providing port facilities and administering the 
scheme (the Commission may be the new body speci- 
fied), or it may not; and in either case the Commission 
may specify, prohibit, or restrict, constructions, 
improvements, extensions, etc. The specified powers, 
however, must not be construed as authorising the 
inclusion in any scheme of any provision which confers 
on any such body the exclusive right to carry on in, or 
in any part of, any harbour a business the activities 
of which consist of or include the berthing, towing, 
moving or dry-docking of ships, the loading or unloading 
of goods or embarking or disembarking of passengers, 
or the lighterage or the sorting, weighing, warehousing 
or handling of goods. The Minister may specify a 
harbour or group of harbours, and direct the Commis- 


sion to prepare a scheme. The property, rights, etc., 
in respect of Holyhead harbour, pass from the Board 
of Trade to the Commission. 

The Commission may make agreements with persons 
engaged in coastal shipping, and the Minister shall 
establish a Coastal Shipping Advisory Committee for 
considering and reporting all matters jointly affecting 
the interests of the Commission and coastal shipping. 

The Railway Rates Tribunal established under the 
Railways Act, 1921, shall be known as the Transport 
Tribunal. The Commission shall, within two years 
of the passing of the Act, prepare and submit to the 
Tribunal a draft of a charges scheme; and similarly 
“from time to time.”’’ The provisions of such a scheme 
are specified in wide terms. Certain bodies are 
authorised to lodge objections, or make application 
for the alteration of a scheme, and the Tribunal shall 
hold a public enquiry. . The Minister may at any time 
require the Tribunal to review the operation of a 
charges scheme. 

Questions arising in connection with compulsory 
acquisitions are to be settled by the Transport Arbitra- 
tion Tribunal, established under the Act. The second 
schedule to the Act makes provision for the Execu- 
tives. The composition of each Executive is similar 
to that of the Commission, and the Minister shall 
consult the Commission before appointing members 
of Executives. There are 15 schedules to the Act. 

Sir Cyril Hurcomb, G.C.B., K.B.E., as chairman 
of the British Transport Commission, held his first Press 
conference on November 26, 1947, and the following 
is a summary of his speech, which referred to railways. 

It is the desire and intention of the Commission 
to make to the appropriate Executive an extensive 
delegation of powers and duties relating to the manage- 
ment and operation of the various parts of the Com- 
mission’s business which, nevertheless, will form one 
undertaking. The Commission is a small body con- 
sisting of five full-time members and one part-time 
member. It will be mainly concerned with questions 
of policy, including general financial control, the 
preparation of schemes relating to fares, rates, and 
charges, the supervision of research and development, 
and the arrangements for the co-ordination of inland 
transport. The management and operation of the 
railways will be in the hands of the Railway Executive, 
and the unified railway system will be known as 
“ British Railways.” (The names and duties of the 
members of the Executive have already been recorded 
inourcolumns.) Each member has functional responsi- 
bilities. The headquarters organisation of the Execu- 
tive will follow these functional divisions, though the 
Executive will be responsible as a body to the Com- 
mission. The Executive will have wide discretion in 
regard to management, maintenance and administra- 
tion, subject always to such specific directions as the 
Commission may give from time to time. The public 
will deal direct with the Executive. 

While there must be the closest co-operation between 
the Commission and the Executive, the organisation 
of the Executive must avoid the dangers of undue 
centralisation and provide machinery for the quick 
recognition of local needs and contacts. On the one 
hand, the advantages of unification will be fully secured ; 
on the other hand, there will be such a sub-division of 
the unified system, and such a distribution of functions, 
as will meet the other requirements. It is pro 
therefore, to provide for the considerable changes to 
the present railway organisation required by the Act, 
by the immediate creation of six regions (shown in the 
map reproduced on the opposite page). 

(1) The London Midland Region, with headquarters 
at Euston, corresponding to the system of the London 
Midland and Scottish Railway Company in England 
and Wales. 

(2) The Western Region, with headquarters at Pad- 
dington, corresponding to the system of the Great 
Western Railway. 

(3) The Southern Region, with headquarters at 
Waterloo, corresponding to the system of the Southern 
Railway. 

(4) The Eastern Region, with headquarters at 
Liverpool Street, corresponding to the southern area 
of the London and North Eastern Railway (roughly from 
Doncaster to Leeds and London). 

(5) The North Eastern Region, with headquarters 
at York, corresponding to the north-eastern area of the 
L.N.E.R. (from Doncaster to Berwick). 

(6) The Scottish Region, with headquarters at Glas- 
gow, corresponding to the Sccttish systems of the 
L.M.S. and L.N.E.R. 

These regions are provisional, and further regions 
may be created later. 

The Railway Executive will work largely on a func- 
tional basis, and the same functions have to be dis- 
charged at Regional level, except in so far as it may be 
necessary to concentrate at the centre certain functions 
such as finance, rating, law, medical services and police. 
The . functional regional officers will therefore be 
responsible to, and directed by, the appropriate func- 
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the general administration of the regions, as well as 
for co-ordination, standardisation and other questions 
of principle, will remain with the Executive; but the 
regional organisation will be such as to enable matters 
of local importance to be disposed of quickly at that 
level, within the powers delegated to regional officers. 
To ensure this, there will be in each region a highly 
responsible chief officer co-ordinating the work of the 
regional officers. A cross-tie will be created so that the 
officers of each region can work as a team, and so that 
decisions of regional importance, even if they affect 
more than one department, can be taken locally. 

Accordingly, in each Region, as from January 1, 
1948, an officer will be appointed under the title of 
Chief Regional Officer (Railways), whose main respon- 
sibility will be to secure that the policies laid down 
and the general instructions issued by the Executive 
are made effective. He will have the rights of initiative 
and general oversight necessary to secure that the 
administration of his region is carried on economically 
and efficiently, and with due regard to safety of opera- 
tion. He will deal, where necessary, with appeals on 
disciplinary questions, and with promotions and 
appointments in the higher grades after consultation 
with the departmental regional officer concerned. He 
will consult with the corresponding chief officers of 
other regions and with other Executives at regional 
level. In railway matters he will represent his region 
on public questions, and on the Consultative Committees 
to be set up by Section 6 of the Transport Act. 

It is intended that, as from January 1, the adminis- 
tration of minor railways and joint lines will be merged 
in that of one or other of the regions specified above, 
or in that of the London Transport Executive. 

The main ancillary activities of the main-line railway 
companies, such as ships, and for the time being 
docks and hotels, will remain under the management 
of the Railway Executive. It is contemplated that the 
management of those ordinary trade harbours which 
are at present owned by the railway companies will be 
transferred to the Docks and Inland Waterways Execu- 
tive as soon as convenient, and arrangements are al- 
ready under examination by the two Executives. 

All railway officers, with the exception of chief offi- 
cers and any others to whom direct instructions are 
issued, will, as from January 1, 1948, continue to 
exercise their present functions, and their responsibi- 
lities to their departmental chiefs or supervisors will 
remain unaltered. 

The Commission and the Executive have been anxious 
to avoid, on January 1, 1948, changes which may be 
necessary later, but which might dislocate or interfere, 
even temporarily, with the day-to-day operation of the 
railways, if introduced at short notice and in mid- 
winter, when operating difficulties are at their greatest. 
But their object is to unify the British railway system 
in a very real sense, and, in doing so, to create an 
organisation which will avoid the dangers of undue 
centralisation and provide adequate machinery for 
local contacts and the quick recognition of local needs. 
This will involve substantial adjustments between the 
boundaries of the present systems of the four main-line 
companies, though many of the existing operating and 
commercial sub-divisions of those systems may require 
little or no alteration. 

In the planning of these further and more detailed 
steps in organisation, numerous considerations will 
have to be borne in mind. including, in addition to 
those already mentioned, the flows of traffic, and the 
areas within which other forms of transport may be 
organised. The Commission and the Executive, 
relying on the knowledge and experience possessed by 
railway officers and staff, are confident that the pro- 
blems which, here as elsewhere, confront and must 
always confront any undertaking at once so large and 
so widespread as that of the British Transport Com- 
mission, will be solved. 

The British Transport Commission and the Railway 
Executive have sent the following message to all the 
personnel of the railway Executive. ‘‘ The Commission 
and the Railway Executive fully appreciate the diffi- 
culties which railwaymen of all grades are experiencing 
in the operation of the railways in this time of stringency 
and stress. They know that magnificent work is being 
done and will continue to be done by all sections of 
the staff to serve the travelling public, and to meet 
the needs of industry. Railwaymen are rightly proud 
of the great tradition built up by their companies in 
the past. The Commission and the Railway Executive 
desire not merely to maintain those traditions, but to 
strengthen and unite them under British Railways.” 

British Railways as now vested in the British Trans- 
port Commission employs a staff of 635,000 men and 
women. The mileage of its track, 52,000 miles, would 
encircle the world more than twice. Its trains, run- 
ning 373,000,000 miles a year, carry over 1,200,000,000 
passengers. It has 20,000 locomotives, 40,000 carriages 
and over 600,000 wagons. Approximately 600,000 
privately-owned wagons will also be taken over by the 
Commission. It carries 226,000,000 tons of merchan- 
dise a year, more than half of which is coal. 





LABOUR NOTES. 


Mr. Brarp, the general secretary, mentions in the 
latest T'rade Report of the United Patternmakers’ 
Association, that area officers who attended a recent 
meeting of the executive council gave, “ among 
other things, a very comprehensive report on wages,’ 
which indicated that ‘‘ considerable improvement in 
earnings has resulted.” ‘‘ Indeed,” he goes on to say, 
“apart from Scotland, who are without a full-time 
official (due to the death of Bro. Ramage), the position 
is highly satisfactory. The few isolated, difficult 
shops, which remain, will, no doubt, be brought into 
line before long. The reports are too long to include in 
this Report, but when I state that 85 per cent. of the 
North East Coast are in receipt of earnings ranging 
from 7l. to 71. 15s., and a further 12} per cent. are on 
6l. 16s., some idea will be had of the progress made. 
A similar state of affairs exists in the West Riding, 
with Bradford showing 100 per cent. of members in 
receipt of 7/. and upwards per 44-hour week. These 
two areas were definitely black spots when the agree- 
ment was reached in November, 1946. I understand 
that most-of the incentive schemes are collective in 
— and are giving satisfaction to both sides of 
industry. 





During November, 96 members were enrolled by the 
United Patternmakers’ Association, making the total 
membership 15,358. Sick benefit was paid to 196 
members and trade benefit to 34 members ; payments 
were made to 858 superannuated members. 





According to a Treasury announcement, agreement 
has been reached with the Society of Civil Servants on 
the claim which they presented some months ago for an 
improvement in the scales of the executive class, in 
the light of the salary levels for comparable work 
inside and outside the service. The new London scale 
for male executive officers is 2301. at the age of 18, 
with age pay to 25 years, and a new maximum of 
6501. Improvements have also been made in the scales 
of the senior grades. 


The Road Haulage Central Wages Board have asked 
the Ministry of Labour and National Service to make 
an Order giving effect to the Board’s proposals for 
wage increases varying from 2s. to 4s. a week for road 
haulage workers. The Board also propose the 
re-classification of the carrying capacity of vehicles 
as a basis for remuneration, the application to milk 
workers of provisions applicable to other employees, an 
extension of three hours in the period during which 
employees are entitled to special payment for night 
work, and holidays with full pay. 





In the course of a review of the past year’s difficulties, 
the writer of the editorial notes in the December issue of 
Man and Metal, the journal of the Iron and Steel Trades 
Confederation, says that “‘ fortunately record-breaking 
has not been confined solely to the weather . . . The 
steel industry has been doing a little of this on its own 
account, and the coal industry, after a very ragged 
start, at last appears to be settling down to the job of 
producing coal on a more adequate scale. These are 
heartening and encouraging signs which provide a 
gleam of light to relieve the gloom of these austere times. 
There are indications that more and more people are 
beginning to realise the urgency of the situation and to 
appreciate the fact that there is no easy way out of 
our difficulties. A notable example is the action of the 
railwaymen who are making such splendid efforts to 
keep the wagons rolling.” 





‘* Hard work,” the writer declares, “is the only real 
solution to our problems, and the more this is realised, 
and acted upon, the sooner will it be possible for us to 
shake ourselves free of austerity and move forward 
into an era where the spirit of joy and happiness asso- 
ciated with the Christmas season is made more real 
by the provision of abundance of those good things 
so essential to the proper observance of its traditions. 
In spite of the present lack of most of these things, 
however, our readers will, we are sure, suppress any 
nostalgic longings they may bave, and make the best 
of things as they are.” 





The National Coal Board and the National Union of 
Mineworkers have prepared a scheme for the payment 
of compensation in cases of pit accidents. Each body 
will contribute about 25,000/. and there will be a levy 
of 6d. a quarter on every man in the industry and one 
of 3d. on juveniles. From this fund, the next of kin in 
cases of fatal accidents will, in addition to normal 
compensation, receive approximately 2001. The Board 
and the union are understood to be discussing ways and 
means to obviate delays caused by investigations in 
pits into the causes of accidents. 





A new national agreement on wages and conditions 
for clerical workers in the coal-mining industry has 
been reached by the Joint Negotiating Committee of 
the National Coal Board and the National Union of 
Mineworkers. It involves increases in the various 
grades, but the details are subject to confirmation by 
the national executive of the union. 





A resolution adopted at the annual meeting of the 
Yorkshire Area Council of the National Union of Mine- 
workers declared that pit officials found guilty of 
causing lightning strikes should be fined in the same 
way as miners who take part in unofficial stoppages. 
The resolution has been sent to the National Coal 
Board. In a statemert on the subject, Mr. J. A. Hall, 
President of the Yorkshire Area of the union said that 
the Yorkshire Council was of the opinion that many 
strikes were caused by provocation. It believed that 
pit officials were to blame for many of the lightning 
strikes in the coal field. The Area Council proposed to 
investigate any charges brought by the men against 
officials who use unfair methods to provoke stoppages. 
Such cases would be brought to the notice of the Coal 
Board, and a demand would be made for immediate 
action against the officials concerned. ‘‘ We shall ask,” 
Mr. Hall said, “‘ for fines against these officials, because 
the Yorkshire coalfield can no longer stand the loss of 
output caused by unofficial stoppages.” 





A message signed on behalf of the General Council 
of the Trades Union Congress by Miss Florence Han- 
cock, the chairman, and Mr. Vincent Tewson, the 
general secretary, declares ‘“‘ that the period of stress 
and strain is by no means over. In the coming 
months,” it is stated, “it may reach a more difficult 
stage, and the demands made on the endurance of the 
workers may even be heightened. It will be the duty 
of the T.U.C. in consultation with its affiliated unions 
to examine every fresh development in the situation 
and to guide and advise upon the most effective means 
of meeting every difficulty that may arise. Individual 
trade unionists whose standards of life are closely 
involved in the solution of these problems can speed 
up the fulfilment of the tasks devolving on their organi- 
sations by their diligence, not only in their occupations 
but in the attention they give to their membership 
responsibilities. It is on the steadiness of the individual 
members of our unions, and on the strength of their 
united efforts, through their trade unions, that we rely 
in gaining . . . the full benefit of the great social trans- 
formation carried into effect by the Labour Govern- 
ment.’ 





The General Council of the Trades Union Congress 
has accepted the report of the special committee which 
it appointed to discuss with the Government questions 
relating to wages, subsidies, prices, and general econo- 
mic policy. It decided to publish the report soon, 
and to submit it later to a national conference of 
trade-union executives. 





An official statement issued by the General Council 
said: “‘ The document was framed as a basis not only 
for the conference of trade union executives it is pro- 
posed to hold in the near future, but also for detailed 
discussions with the Government. It emphasised the 
considerable responsibilities resting upon the trade 
unions in the present difficult circumstances of the 
country, and also directed attention to the vital 
importance of maintaining the stability of prices as a 
matter involving also the responsibility of the Govern- 
ment. The General Council after full discussion 
unanimously accepted the memorandum and decided 
to issue it as an interim statement to all affiliated 
unions early in the New Year. In the meantime, the 
council authorised the special committee to continue its 
detailed examination of the interrelated problems of 
price and profits control and limitation, with a view to 
the preparation of a final report for submission to the 
conference of trade-union executives.” 


. 





Of the application of the Operative Cotton Spinners’ 
Amalgamation, the Master Cotton Spinners Federation 
have agreed to increase the wages of adults by 10s. a 
week, and those of juveniles by 5s. a week. A new 
agreement has also been reached in the cardroom sec- 
tion of the spinning industry; it covers wages and 
working conditions and is subject to ratification by 
the main bodies on both sides. The wage increases, it 
is understood, vary greatly; in some instances they 
reach as high a figure as 15 per cent. and in others the 
rates are unchanged. The wide variation of the wage 
increase is due to a redistribution of work. 





PraGuE Fair.—Particulars of the Prague Inter- 


national Fair, which is to be held from March 12 to 21 
are obtainable from the Czechoslovak Economic Associa- 
tion, 64, Great Cumberland-place, London, W.1. 
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TEMPERATURE OF RAILWAY BRAKE BLOOKS 
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practical engineering conditions, evidence of surface 
change through high temperatures is commonplace. 
While it is indisputable that, where energy Coa 
per unit area is high, frictional contact between sliding 
surfaces may cause surface melting, evidence for melting 
under other conditions is by no means proved. Where, 
for example, both surfaces have a high thermal con- 
ductivity, and pressures and relative velocities are low, 
experimental data are inconclusive. Bowden has said 
that, under comparatively gentle conditions of sliding, 
high temperatures ensue, while, in an earlier experi- 
ment, he and L. Leben ascribed the jerky motion, 
which may occur in kinetic friction, to the welding 
of the materials at localised points of contact; but 
R. Schnurmann concluded, in 1941, that ‘there is 
certainly no direct experimental justification for the 
suggestion of localised high temperatures on metal 
surfaces.”” The need for further infor rmation on surface 
temperature is of great importance, for there is ample 
evidence that it is one of the main determining factors 
for both friction and wear. 

Methods of measuring surface temperature have been 
based on thermo-electric methods, on chemical means 
such as colour changes in pigments, and on the measure- 
ment of radiation. One of the earliest attempts to 
measure surface temperature was made by H. A. 
Schwartz and W. W. Flagle, who embedded small 
thermocouples near the rubbing surface in order to 
measure tool temperatures. This technique is unsatis- 
factory owing to the high temperature gradients which 
normally exist near the surface. A more generally used 
method consists of using the rubbing surfaces as the 
thermo-electric elements. H. Shore investigated sur- 
face temperatures in machining operations by using 
the tool and work as elements of a thermo-electric 
pair, as did E. G. Herbert in an independent investi- 
gation of a similar nature. More recently, this method 
has been applied to the measurement of surface tem- 
perature of spur and worm gears by H. Blok and by 





* Paper entitled ‘‘ The Measuremert of the Tempera- 
ture of Slicing Surfaces, with particular reference to 
Railway Brake Blocks,” read at a meeting of the 
Institution of Mechanical Engineers, held in London on 
Abridged. 


November 7, 1947. 
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G. H. Acker, and to tool-tip temperatures by B. A. 
Crowder. This method has considerable value, but is 
restricted to certain combinations of metals, and may 
be unsatisfactory in that the thermo-electric "coefficient 
may alter with pressure and with structural changes 
induced by high surface temperatures. The thermo- 
electric current was usually measured with an instru- 
ment of slow response time, so that errors were intro- 
duced where temperatures fluctuated rapidly. This 
error was realised by Bowden and Leben, who used 
the same method, and later Stone and Tudor added 
the refinement of a cathode-ray oscillograph and so 
detected temperature flashes in rubbing contact of 
only a few ten-thousandths of a second duration. The 
chemical method, as used in temperature-indicating 
paints, has considerable application, but the depen- 
dency of colour changes on time and temperature 
does not permit its use when rapidly changing tempera- 
tures are encountered. 

A recent paper by T. Land has described the use of 
the photo-electric or photo-voltaic cell for the measure- 
ment of furnace temperatures. This method is of little 
value for surface-temperature measurement since the 
maximum wavelength range of 1-3 microns, in the 
case of caesium-oxide cells, restricts the method to 
temperatures above the range normally required. The 

tentiality of the thermo-electric type of pyrometer 
is illustrated by V. P. Head, who succeeded in lowering 
the minimum measurable temperature from about 
1,400 deg. F. to 300 deg. F. This instrument, however, 
cannot be satisfactorily used for the measurement of 
surface temperature on account of its relatively long 
response time. Perhaps the ultimate, with regard to 
the response time of the thermopile type, is the well- 
known Schwartz instrument which, for a 95 per cent. 
full-scale deflection, has a response time of 20 milli- 
seconds. A faster response has been achieved with the 
bolometer type, and the thermistor = as 
described by J. King, R. B. Temple, and 
Thompson, has a response time of 18 milli-seconds, 
while Brockman suggests a bolometer of response 
time as low as 5 milli-seconds. Finally, there are 
photo-conductive types of pyrometers. E. Virasoro 








and G. Berrey suggested using the difference in spectral 
sensitivity of thallium sulphide and a selenium element, 
although the method is again limited in its lower range 
since the maximum wavelength is of the order of 
1-2 microns. E. Lee and R. C. Parker have drawn 
attention to the potentialities of a lead-sulphide photo- 
conductive cell, the development of which is described 
below. This cell has a long-wave response at 3-6 
microns, a peak response at 2-6 microns, and can be 
used for pyrometric measurements of reasonable 
accuracy down to black-body temperatures as low 
as 100 deg. C. The cell described has a maximum 
response time of 10-1 milli-seconds ; but lead-sulphide 
cells have now been made with a response time as low 
as 6 micro-seconds. 

The evaluation of the temperature of a surface from 
a measurement of the emitted radiation involves one 
of two methods. Either a simple calibration may be 
effected, whereby the radiation is measured when the 
surface is held at known temperatures; or else the 
radiation from a black body may be measured over a 
suitable temperature range and a subsidiary measure- 
ment made of the surface emissivity. The latter 
method is more informative and yields results of more 
general application. In particular, when a surface, the 
temperature of which is to measured, undergoes 
such changes as may be produced by sliding, it is of 
value to measure the maximum change in emissivity 
which may take place, so that an estimate may be 
made of its effect on the observed temperature. 
Attention is drawn to the use of the word “ emissivity,” 
since its me differs among various authors. In 
the sequel, the definition of D. J. Price and Dr. H. 
Lowery is used, in which the emission from a specified 
surface is compared with a black body and is a function 
of the temperature, the wavelength, and the angle of 
emission. The measurement of emissivity, within the 
accuracy required for this work, is straightforward 
provided the radiation detected is sufficiently mono- 
chromatic to obey Wien’s law. The sensitivity wave- 


W. | length relation for the lead-sulphide cell, Fig. 1, 


shows a gradual fall off towards the long-wavelength 
end, and it was deemed necessary, therefore, to test 
the ye of Wien’s law. 

Fig. 2 shows a block diagram of the arrange- 
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ment of the apparatus for calibration. Radiation 
from the test-piece in the furnace A passes through 
a copper sighting tube B of diameter 0 - 25 in., is chopped 
1,020 times per second by means of a sector dise C, 
and emerges on the lead-sulphide cell D. The cell D 
is mounted inside an earthed metal case E, the front 
face of which has an aperture 15 mm. long by 4 mm. 
wide, arranged parallel to the sensitive elements of the 
cell. For purposes other than calibration, the end of 
the tube B was placed within a few thousandths of an 
inch of the surface under examination. To prevent 
radiation which might arise through the tube becoming 
warm, water cooling was employed ; and, to maintain 
constant conditions, the internal surface was grooved 
and coated with carbon black. No suitable synchron- 
ous motor being available, the disc was driven by an 
alternating-current motor F, the speed of which was 
kept constant manually. It was viewed with a 
“Scophony ” stroboscope. It was found an advantage 
to stabilise the power by a 500-watt constant-voltage 
transformer G. A predetermined potential was main- 
tained across the oa by means of an external potentio- 
meter H using accumulators I as a source of power. 
The output from the cell was fed through a tuned-anode 
frequency tive amplifier (also H) to a two-stage 

ist pacity coupled amplifier K, the output of 
which, after “‘ smoothing,” was taken to the Y1 plate 
of a Cossor double-beam cathode-ray oscillograph L. 
The cell had a response time of 0-1 milli-second, but, 
to obtain the required sensitivity, the band width of 
the amplifier had to be adjusted to give an overall 
response time of 1 milli-second. The employment of 
the sector disc not only eliminated the need for a 
direct-current amplifier, but, in conjunction with the 
sighting tube, also prevented stray radiation from being 
recorded on the ——- 

The measurement of emissivity was preceded by a 
calibration, which consisted of measuring the ete / on 
the oscillograph when a sample of the surface under 
investigation was maintained in a vacuum furnace at 
temperatures in the required range. Vacuum condi- 
tions were required to prevent oxidation of the steel 
at the high tem ures employed, and because the 
loss of heat from the surface of the specimen by con- 
duction and convection, had an inert atmosphere 
been used, would have accentuated the thermal gradient 
through the thin wall of the specimen, making the tem- 
perature of the radiating surface very different from 
the temperature indicated by the thermocouple. The 
sample was a hollow cylinder of internal diameter 
12 mm., wall thickness 0-5 mm., and length 19 mm. 
It was arranged to be opposite the window in the 
furnace. After experimenting with various types of 
special glass, the window was made of glass from a thin 
microscope cover slide. Its transmission coefficient 
was measured and found to be 92 per cent. 

The hot junction of a platinum, platinum-rhodium 
thermocouple was p in contact with the inner 
surface of the hollow cylinder directly beneath the 
point from which the radiation was being taken. The 
thermocouple wires were insulated for the remainder 
of their length inside the furnace with silica sheaths. 
The furnace was heated electrically. The resistance 
wire (“ Brightray”” 24 S.W.G.) was folded backwards 
and forwards the requisite number of times, insulated 
with silica sheaths, and finally held in the form of a 
tight bundle by the refractory spacing pieces and the 
specimen of steel. The furnace was equipped with a 
water-cooling jacket to ensure that the only radiation 
entering the sighting tube was that from the specimen. 
The inside of the water jacket was provided with a 
spiral of heavy-gauge copper wire to ensure that there 
were no stagnant regions and that the water flow 
extended throughout the jacket. The ends of the 
copper furnace tube and jacket were ground flat and 

rovided with end pieces, also made of copper, one 
Seon adapted for connection to an Edwards type 2 
mercury diffusion pump, and a Phillips vacuum gauge. 

Experiments were first carried out on a speci of 
steel of the same composition as the railway tyre. It 
was covered with an oxide film obtained by maintain- 
ing it for 30 minutes at 800 deg. C. (1,470 deg. F.) at 
a total pressure of 0-05 mm. mercury. Figs. 3 and 4, 
on page 21, show the calibration curves. The accuracy 
of the measurements is largely determined by the width 
of the cathode-ray oscillograph trace, and so could be 
varied according to the amplifier gain used for a par- 
ticular temperature range. To simplify manual o 
tion, the range 200 deg. to 900 deg. C. (390 deg. to 
1,650 deg. F.) was covered by two values of the gain, 
which gave results which poe be read from 5 deg. to 
1 deg. C. (9 deg. to 2 deg. F.) over the range 200 deg. to 
550 deg. C. (390 deg. to 1,020 deg. F.) and from 5 deg. 
to 10 deg. C. (9 deg. to 18 deg. F.) over the range 
550 deg. to 900 deg. C. (1,020 deg. to 1,650 deg. F.). 
It will be seen that, within the available accuracy, 
there is no hysteresis. 

The measurement of emissivity must be by 
a determination of the constant 5b, in t tion 
relating the incident radiation on the lead-sulphide 
cell to the deflection 8 on the oscillograph ; and by a 











determination of the wavelength Ap. The determina- 
tion of Ap involves the correctness of the assumption 
that Wien’s law is applicable. To evaluate b, the 
deflection 5 was noted for varying values of incident 
radiation on the cell. The source of radiation consisted 
of nine 5 mm. diameter coils of Brightray 33 S.W.G. 
wire carrying a current of 2} amperes. The coil was 
mounted in a brass container to exclude draughts. 
Values of 5 were read for varying distances of the 
radiator from the cell, when the incident radiation was 
assumed to fall off inversely as the square of the dis- 
tance. The results obtained are plotted in Fig. 5, 
on page 21. 

To test the validity of the equation mentioned, read- 
ings were taken in the vacuum furnace for the tyre 
steel over the temperature range 550 deg. to 900 deg. C. 
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(1,020 deg. to 1,650 deg. F.). Readings were taken 


with a vacuum of 5-6 x 10-5 mm., at which pressure 
the steel remained bright, and repeated after the steel 
had been given an oxide coating. A plot of logy 8 
against the reciprocal of the absolute temperature is 


pera-| given in Fig. 6, on this page; the points for both 


series of results are linear and sensibly parallel, and 
give values of Ap = 1-99 and 1-98, respectively. The 
parallelism of these lines indicates that the emissivity 
over this temperature range is sensibly constant. 

To obtain the emissivity E, knowing the wavelength 
Ap, it remains to replace the vacuum furnace with a 
black-body radiator, and to measure the values of 8 
over a temperature range lower than that previously 
used by an amount depending upon the emissivity of 
the steel. The black used consisted of a com- 
mercial cylindrical furnace of internal diameter 1} in., 
length 20 in., and rated at 1-2 kW. One end of the 
furnace was closed by an asbestos-cement disc, having 






























































an aperture through which the sighting tube just 

. The reflecting surface formed the back of the 
cylindrical black body, and consisted of a cast-iron 
disc mounted on a refractory handle which projected 
outside the furnace away from the sighting tube. By 
means of a platinum, platinum-rhodium thermocouple, 
the temperature gradient along the furnace was mea- 
sured for various positions of the reflecting disc, and a 
position found for which the temperature gradient was 
most uniform. The best length of the black-body 
— was 9 in., and visual inspection showed that 

e disc, surface walls, and tube become indistinguish- 
able. The departure from black-body conditions was 
found to be approximately 0-1 per cent. 

The experimental values obtained with the black 
body over the temperature range 500 deg. to 800 deg. C 
(930 deg. to 1,470 deg. F.) are shown in Fig. 6. These 
lines yield an average value of Ap = 1-97, giving a 
scatter for the three values of 1-5 per cent. Fig. 7, 
on this page, shows the plot of the reciprocal of the 
absolute temperature of the steel surface against the 
reciprocal of the absolute temperature of the black 
body for given values of log 8. The line for the 
oxidised steel gives a mean intercept of the z- and 
y-axes of 0-158, while the mean intercept corresponding 
to the bright steel was 0-180. In neither case did the 
intercepts for the two axes differ by more than 1 per 
cent. 

The values obtained gave an emissivity of 0-27 for 
the bright steel and an emissivity of 0-32 for the 
oxidised steel; it was thought that the errors in the 
determination of emissivity were less than 0-01. The 
value of emissivity for the bright steel is slightly 
greater than for the value of stainless steel at 2yu 
(reflectivity 76-7 per cent.) given in the Handbook of 
Chemistry and Physics. However, the point of interest 
here is the error the above change in emissivity intro- 
duces in the measurement of surface temperature. 
If E increases by 0-05 from 0-27, values of T,, the 
temperature (deg. K.) at which the intensity of the 
emitted radiation will equal that from the black body 
at an absolute temperature T, as calculated, would be 
68 deg. C. (122-4 deg. F.) too high at 800 deg. C. 
(1,470 deg. F.) and 13 deg. C. (25-4 deg. F.) too high 
at 200 deg. C. (390 deg. F.). 

(To be continued.) 





ENGINE-REPAIR SHOPS OF THE 
B.O.A.C. AT TREFOREST. 


Tue British Overseas Airways Corporation are justi- 
fiably proud of the comparative freedom from accidents 
of their aircraft, their record in this respect being 
exceptionally good. This record is the result of careful 
selection of machines and personnel, coupled with a 
high standard of maintenance and rigorous training. 
An article describing the methods employed in the 
training of both flight and ground engineers appeared 
in ENGINEERING, vol. 163, page 497 (1947). Neverthe- 
less, an efficient repair organisation is an essential 
adjunct to any airways system, and for this reason the 
Corporation have established an airframe-component 
repair depot at Croydon and engine-overhaul shops at 
Treforest, near Cardiff. A propeller-repair section, 
originally located at Bath, is now incorporated in 
the engine-repair shops, and an engineering experi- 
mental factory which, in addition to the develop- 
ment of aircraft equipment and furniture, is occupied 
in the design and manufacture of special test rigs, 
tools and equipment for the repair of aircraft and 
auxiliary equipment. Originally, these various depart- 
ments exi as separate entities, but in October, 1946, 
the Corporation formed a repair division under Mr. 
J. H. Robson, O.B.E., to correlate the activities of the 
different departments. 

Perbaps the most interesting section of the repair 
division is that dealing with the overhaul of engines. 
Until early in 1940, the engine-repair shops were situ- 
ated at Croydon Airport, but, in accordance with the 
policy of dispersal then in force, they were moved to 
the «Treforest Trading Estate, where dispersal was 
carried a stage farther by distributing the various 
repair processes over eleven small shops. From the 
outset it was realised that this arrangement was 
uneconomical, and as soon as the war ended, it was 
decided to move into a single large factory, the first 
step having been taken in March, 1946. The move bas 
been completed only recently and it is highly creditable 
to the methods employed that the output of finished 
engines has now reached 130 a month. The carburettor 
shop, however, is still in a separate building approxi- 
mately half a mile from the main factory, as the 
extensive facilities which have been built up there in 
accordance with the Board of Trade regulations ren- 
dered it uneconomical to move this department. 

The repair factory is operated entirely on a commer- 
cial basis and is economically self-supporting. In 
fact, the Treforest factory is in a position to contribute 
to the funds of the Corporation as, in addition to the 
usual work, repairs and overhauls are undertaken for 
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other bodies, such as the Ministry of Supply, British 
European Airways, Norwegian Airlines, etc. By so 
doing, the overhead costs are reduced considerably. 
At present the factory is engaged on the repair of 
radial type engines only, of both British and American 
manufacture. 

As far as possible, the factory is operated on the line 
principle, each operative oe allocated a single job. 
Originally, this system was opted because unskilled 
labour had to be employed and it is interesting to note 
that, although the operatives have now reached the 
status of skilled workmen, the line system is still 
employed as it has proved to be the most economical. 
During overhaul, the only part of the engine that retains 
its identity as such is the crankcase, all other parts being 
freely interchanged. The interchange of parts, how- 
ever, is limited and in no circumstance are parts 
belonging to one customer used in an engine owned by 
another. This system gives rise to certain difficulties, 
as the life of heavily stressed parts in an aeroplane 
engine is limited to a definite number of operating 
hours. It has proved necessary, therefore, to set up a 
detailed technical-records section in which records are 
kept of the number of flying hours for each relevant 
part ; for this reason, each part is allocated a number 
which it retains throughout its life. These records, 
however, are not confined to flying hours, as all details, 
such as modifications and repairs carried out, also 
are recorded, thus making available a complete history 
of each individual part. 

The engines are delivered by road to the factory and, 
after being un-crated, each engine is fitted to a universal 
trolley which has been designed by the staff of the 
Corporation. The engine is first examined for defici- 
encies, after which it is broken-down to its major com- 
ponents at eight different stations. Perhaps it should be 
mentioned here that two classes of engine are handled : 
those sent back for routine overhaul and those returned 
because of a mechanical failure. In the latter cases, the 
engines are stripped down by a separate team so that 
the cause of failure may be ascertained before the 
pass on to the next stage, which consists of bi ing- 
down the components to their separate parts on benches 
adjacent the line of trolleys. m here, all parts are 
passed to the degreasing section, where, in addition to 
removing grease, certain parts are decarbonised in 
“ Vista’ solution. All parts are then rinsed in hot 
water and washed in paraffin before passing to the 
fettling shop, where the external portions of the cylin- 
ders are sandblasted so as to remove all scale, etc., prior 
to metallisation, during which process an aluminium 
coating is sprayed on to the outer portions only by 
the propane-oxygen method. Meanwhile, the pistons 

re ‘‘ pip-blasted ” to remove all traces of carbon, the 
process being analagous to sand blasting but employing 


fitted to a trolley similar to that employed in the strip- 
ping shop, and the trolley progresses past the ends of 
the other three component-assembly sections, for the 
superchargers, cylinders and reduction-gear units, 
respectively. Final assembly, however, is divided into 
more stages than the four just mentioned, as other 

rts, such as magnetos and magneto harnesses, etc., 

ve to be fitted. Furthermore, in order to maintain 
an even flow, each final assembly operation is kept to a 
maximum of two hours and this entails separating some 
operations into several stages: for example, the cylin- 
ders are fitted to the crankcase at three different stages. 
Altogether, there are ten stages, the reduction gearing 
being the last item to be fitted. 

On completion, all engines are tested under full load 
for 5 to 7 hours. The test houses, or cells, are situated 
some two miles from the factory and, —— 
there are 12 cells. The output is measured by cali- 
brated fans, experience having shown this to be an 
accurate method; nevertheless, engines are sent 
from time to time to the test bays of Messrs. The 
Bristol Aeroplane Company, Limited, so that a check 
may be carried out. To avoid the need for returning 
the engines to the factory after test, the dispatch 
department is located beside the test cells. Not all 
engines are dispatched immediately after test, however, 
as the Air Registration Board have decided that one 
engine in 25, selected at random, must be returned to the 
factory for stripping down and examination after test. 

Although the factory is employed mainly on the 
overhaul of engines, the repair and reconditioning of 
component parts also is undertaken. Furthermore, 
the present-day shortage of spare parts has resulted in 
the setting up of an efficient salvage section, which, 
by the employment of chromium and other forms of 
hard plating, saves a considerable number of parts 
which otherwise would be scrapped. Another reclama- 
tion process which plays an important part is that for 
ball and roller bearings, approximately 50 per cent. of 
worn bearings being reclaimed. Obviously, shortage 


rts | of spares applies particularly to the American engines, 


and in order to maintain the supply of spare parts, 
unserviceable and damaged engines of this class are 
returned to the factory for stripping and recovering 
those parts in short supply. The work of the salvage 
section is not confined to engine parts as, in order to 
keep the section fully employed, other parts are passed 
through from time to time. 


As previously mentioned, the propeller-repair section | § 


is now located in the engine-repair factory. The 
sequence of operations during overhaul is the same basic- 
ally as that for the engines, but on a reduced scale. 
At present both Hamilton Standard and de Havilland 
Hydromatic propellers are being repaired and over- 
hauled, but Rotol units may be included at a future 


crushed apricot or plum stones in order to avoid | date 


damaging the metal. All steel parts are i and 
any found corroded are first buffed and then treated 
with a rust deterrent, after which they are inspected 
for cracks by the Magnaflux process. 

On completion of what may be called the prepara- 
tory stage, all parts pass into the component-viewing 
room where each part, including such items as bolts, 
nuts and studs, is carefully examined for damage and 
working parts gauged for wear. There is a separate 
section for each part and any faults or renewals required 
are noted on a card which is attached to the part in 
question and remains with it until the final inspection. 
From the component-viewing room, the parts pass 
into the workshops, where again there is a separate 
section for each part, and it is here that the parts are 
rectified and such items as new bushes fitted, the 
machine shop being adjacent the workshop. Naturally, 
several routine processes, such as the grinding-in of 
valves and valve seats, etc., have to be performed 
regardless of the state of the engine, and, in preference 
to sending parts requiring such work to the machine 
shop, the necessary equipment has been installed 
in the workshops, thus reducing handling and trans- 
portation. When the work called for on the cards has 
been completed, the parts are oo and this 
inspection, in addition to ensuring that the work of 
rectification has been carried out correctly, acts as a 
check on the initial viewing. 

After inspection, the parts pass to the control point 
where they are grouped into components before issue 
to the assembly shop, deficiencies being made 
from the stores which are adjacent the control point. 
Furthermore, in order to secure an even flow through 
the assembly shop, the are not issued until all 
the ang required to id up one engine have arrived 
at the control point; it is not necessary, however, to 
await the arrival at the control point of every part for a 
particular engine because, as already mentioned, the 
parts are, within limits, exchanged between the engines. 
The assembly shop is arranged so that the components, 
when assembled, feed a final assembly line running at 
right angles to the component-assembly lines. Com- 
ponent assembly is divided into four groups, or sections, 
the first section being for assembling the crankcase, 
crankshaft and connecting rods. This unit is then 





There are, of course, many other departments in the 
factory which have not been described, and of these 
mention should be made of the standards room. This 
is employed in checking the various gauges throughout 
the factory, and the equipment includes both vertical 
and horizontal projectors, a National Physical Labora- 
tory thread-measuring machine and a Taylor Hobson 
Electrolimit comparator. All measuring instruments 
are calibrated at least once a month, during which 
period about 3,200 instruments and gauges pass 
through the standards room. Another duty of the 
standards room is the setting of torque wrenches, for 
which purpose a neat test rig based on a spring balance 
has been built ; torque wrenches are set at least once a 
week, but in certain cases this operation is carried out 
daily. 

a section which should be mentioned is the 
mobile repair and service squad, which is ready to go to 
any part of the country at any time. By this means, 
a valuable check can be kept on engine defects and 
information obtained regarding hidden faults, with the 
result that early corrective action can be taken within 
the factory. Furthermore, should any failure have the 
appearance of becoming prevalent, action can be taken 
to warn other users. 

The output of the factory, as previously stated, is 
approximately 130 overhauled radial engines a month. 
In addition, some 70 propellers pass through the works 
each month and since only 1,100 persons are employed, 
this must be regarded as a creditable performance. 


up | Special attention is paid to the finish of the overhauled 


engines, which is of a high order. Short of dismantling 
the engines and measuring the working parts, it would 
be difficult to distinguish between new aud recon- 
ditioned engines. 





EXHIBITION OF MACHINE TOOLs, LONDON.—A selection 
of the machine tools and equipment manufactured or 
sold by Messrs. Alfred Herbert, Limited, Coventry, will 
be exhibited daily from 10 a.m. to 5.30 p.m., from 
January 26 until February 6, at the firm’s London office, 
70, Vauxhall Bridge-road, S.W.1. The exhibits will 
include lathes, milling, drilling and other machines, and 
a range of small tools and measuring equipment. 


NOTES ON NEW BOOKS. 


Model Building Byelaws, Illustrated. By G. Enic 
Mrrcnett, A.R.I.B.A. Second edition. B. T. 
Batsford, Limited, 15, North Audley-street, London, 
W.1. [Price 15s. net. 7 

Srxce the passing of the Public Health Act of 1936, 

it has become necessary for local authorities to revise 

their building by-laws; many have now done so, but 
in cases where this revision has not yet been made or 
present restrictions have delayed printing, the applicants 
to these authorities for permission to build in their areas 
are usually referred to the model by-laws issued by the 

Ministry of Health under the Act of 1936. This 

tice such a book as Mr. Mitchell’s most useful to 

architects, engineers and others engaged in preparing 

building schemes; especially so in view of present 

difficulties and ee and in connection 
with the restoration or rebuilding of properties originally 
built under older on but bel ¥ have now to 
comply with modern requirements. The Ministry’s 

Model By-laws are given in full, and also—a very 

useful feature—the specification notes from the Minis- 

try’s Housing Manual, with e tory comments. 

The book is fully illustrated and the illustrations are 

of first-class quality, bringing out clearly the application 

of each by-law and providing, incidentally, excellent 
examples for the student draughtsman of clear and 
concise working drawings without unnecessary frills. 

The index is very full and gives references not aah to 

pages, but to each by-law covering the items indicated. 

The work can be recommended both to the busy 

practitioner, as a reference book on legal points, and 

to the student, as a comprehensive text-book on 
building regulations. 


Second Year Radio Technology. By W. H. Dats, B.Sc. 
Longmans, Green and Company, Limited, 43, Albert- 
drive, Wandsworth, London, Sw. 19. [Price 7s. 6d. 
net.] 

In topical contrast to the liberality of most of the 

American books on elementary radio, austerity is the 

keynote of this new text-book, as of so many other 

British publications; but, while the t is small, 

it is clear, as are most of the 115 tie, A 

Equally austere, however, is the price, usually a matter 

of importance to the student. The book is addressed 

ifically to the second-year student taking National 

Diploma courses, or preparing for the City and Guilds 

of London Institute examination in Radio Communi- 

cation, Grade I. The author's command of terse 
phraseology, and an expert discrimination in favour 
of essentials, is well shown in his thorough treatment 
of thermionic valves, which forms the greater part of 
the text; capacitance, inductance, resonance and the 
principles of radio communication are covered in the 
earlier chapters, which are followed by brief explana- 
tions of output, direction-finding, heterodyne and 
superheterodyne reception, with a final chapter on 
radio-frequency instruments and measurements. A 
familiarity with units, however—the béte noire of many 
students—is rather too lightly taken for granted, with 
other first-year work. A page or two listing the 
common radio symbols, the units used in electrical 
calculations and the more pertinent formule would 
have increased the book’s usefulness ; and if syllabuses 
are to determine the scope of a book, they, too, would 
be useful appendices. The principles of direction-finding 
can seldom have been more succinctly expounded than 
in this work; but the omission to supplement the 
exposition with an account of “‘ sense ” and the develop- 
ment of the cardioid teanteaen suggests that here, at 
least, condensation has been somewhat overdone. 





The Simon Engineering Group. With an introduction 
by Lord Simon of Wythenshawe. The Northern 
Publishing Company, Limited, 37, Victoria-street, 
Liverpool, 1. [Price 5s., including postage.] 

THE anonymous author of this survey of the Simon 

group of companies has made a notable addition to the 

literature of industrial engineering. The founder of 
the original business, Henry Simon, built the first 

complete roller flour-milling plant in Britain in 1878 

and the first by-product coke-oven plant three years 

later From this was built up the present extensive 
organisation consisting of the two companies—Henry 

Simon, Limited, and Simon-Carves, Limited—which 

were founded by Henry Simon himself, and the eight 

‘** departments,” as Lord Simon describes them in his 

foreword, two of which are wholly-owned subsidiary 

companies. The rest are, in practice, almost autono- 
mous, under the general control of the central board 
of directors. Not the least interesting feature of the 
book is the insight that it provides into the functioning 
of this t; of organisation ; ; to students of economics 
in general, and of engineering economics in particular, 
it may be especially recommended on this account, as 
well as for its value as a record of industrial history 
and a survey of the productive field covered by the 





group of éompanies. 








24 


ENGINEERING. 


JAN. 2, 1948. 








‘* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is in each case ; where none do wentloned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in tialics. 
Copies of Specifications may be obtained at the Patent 

“Oipice” Sales. 


Branch, 25, Southampton Buildings, 


A may, at any time within two months m the 
he af a abtteliontied af te amepieaen ate team 
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» give notice the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


590,770. Brush-Holder. The General Electric Com- 
pany, Limited, of London, and E. C. Davies, of Bir- 
mingham. (2 Figs.) April 21, 1941.—This invention 
relates particularly to brush-holder arrangements for 
direct-current generators of the heavy-current type. 
The object of the invention is to confine the current 
passing through the brush to the flexible brush lead and 
to prevent it from passing through the metallic brush 
holder. An arm 1 bolted to the main body (not shown) 
of the generator by bolts 2 carries a number of brushes, 
only one of which, 3,isshown. Each brush 3 is supported 
in a metallic brush-box 4 and is biased towards the 
commutator 5 of the generator by the biasing lever 6 
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and spring 7. A flexible lead 8 connects the brush 3 
to the arm 1. Each brush box 4 is insulated from its 
supporting arm 1 by a strip 9 of insulating material 
provided with recesses 10 and teeth 11 to locate the box 4 
correctly in alternative positions, and insulating material 
12 surrounding and lying under the head of a bolt 13, 
which clamps the holder 4 to the arm 1. Each brush 3 
is thus connected to the arm 1 solely by its flexible lead 8, 
and, therefore, there is less chance of one brush being 
loaded more heavily than another. The brush box 4 is 
still, however, in contact with the sides of the brush 3 
and heat generated between the brush 3 and commu- 
tator 5 is dissipated by the large surface area of the box. 
(Sealed.) 


INTERNAL-COMBUSTION ENGINES. 

590,512. Automatic Ignition Timing. Joseph Lucas, 
Limited, of Birmingham, W. H. Burgess, of Birmingham, 
and A. P. McGowran, of Birmingham. (2 Figs.) Novem- 
ber 16, 1944.—The invention is an automatic ignition- 
timing device for usein the ignition systems of internal- 
combustion engines, of the type in which variation of 
timing in response to variations of engine speed and load 
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is controlled jointly by a known centrifugal mechanism, 
and a second mechanism responsible to the suction in 
the induction pipe of the engine. The second mechanism 
is adapted first to impart movement to an adjustable 
component in one direction in response to increasing 
suction in the induction pipe, and then, with further 
increase of suction, to impart a reverse movement to the 
component. The interrupter lever a of the ignition sys- 
tem is mounted on a disc b which can be rotated about the 





axis of a rotary actuating camc. The cam cis connected 
to its driving spindle through a centrifugal mechanism 
in the usual manner (not shown). A pressure-responsive 
diaphragm din a chamber e is connected to the induction 
pipe of the engine. The diaphragm d is connected by a 
stem g and asingle pivot h to the adjacent ends of a pair 
of links i which at their other ends have lost-motion 
connections with the disc 6 at opposite sides of its axis, 
these connections being formed by the engagement of 
projections j on the disc with slots kin the links. Each 
link i is connected to the disc b by a tension spring m 
which is anchored to one end to the corresponding 
projection j on the disc and at the other end to a projection 
n on the link, one of the springs being stronger than the 
other. When the diaphragm moves in response to 
suction in the induction pipe, movement is first imparted 
to the disc 6 through the stronger spring m’ and the 
associated link i and this movement can continue until 
the lost-motion between the disc and the second link is 
taken up, the weaker spring being meanwhile extended. 
With continued movement of the disc d in response to 
increased suction in the induction pipe, the second link i 
comes into action and moves the disc 6 in the reverse 
direction, this movement being accommodated by the 
lost motion between the disc and the first link, and causing 
the stronger spring to be extended. (Accepted July 21, 
1947.) 


591,113. Gas-Turbine Combustion Apparatus. Power 
Jets (Research and Development), Limited, of London, 
and G. B. R. Fielden, of London. (5 Figs.) January 16, 
1945.—This invention applies particularly to gas turbines 
of the type in which the general sense of direction of 
gas flow is straight, being axial and rearward. The 
main object of the invention is to provide a construction 
in which a burner, being itself simple, compact and 
easily made, can be removed and replaced with a mini- 
mum of trouble,and which when mounted is supported 
robustly so that it can be used for the further support 
of a flame tube or its equivalent, while the necessity is 
avoided for specially provided unions with its fuel-supply 
ducting extraneous to its mounting. An axial-flow 
compressor 1 having an outlet annulus 2 supplies air 
to an annular combustion chamber 3, which constitutes 
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the main air duct of a combustion arrangement com- 
prising individual flame tubes 4, each with an associated 
burner 5, which forms its support at its forward end, 
the products of combustion and air passing to an axial- 
flow turbine 6. The fuel burners 5 are mounted each at 
the downstream edge of a radial partition or splitter 7 
extending axially in the compressor outlet annulus 2 
(that is to say, in the same general direction as the air 
stream), there being several of such partitions defining 
axial outlet channels and each mounting a burner. Each 
splitter is of substantially aerofoil form in axial cross- 
section. In the type of burner used a vortex chamber 
is employed, in which the fuel is caused to swirl and to 
be ejected through a small orifice from which it sprays 
with fine atomisation. (Sealed.) 


LIFTING AND HAULING APPLIANCES. 


590,384. Conveyor. R. Mercer, of London. (The 
Richards-Wileor Manufacturing Company, of Aurora, 
Illinois, U.S.A.) (11 Figs.) January 31, 1945.— 
The invention relates to conveyors in which a travelling 
conveyor chain moves within a supporting track. The 
main objects of the invention are improved flexibility 
of the chain in both horizontal and vertical] directions, 














enabling it to pass around curves of extremely short 
radius, either horizontally or vertically, and to protect 
the chain from dust and dirt, while the possibility of 
any material becoming entangled in the chain and of an 
operator’s hand or any part of his pevson becoming 
caught in the chain is reduced to a minimum. The 
supporting track 11 is of rectangular section and closed 
except for a central slot 12in the bottom. The travelling 
conveyor chain is made up of links 14 of one type coupled 





in alternation with links 15 of anothertype. Thelinks 14 
are load links, each of which has, in load-supporting 
relation with the track 11, a pair of wheels 16 of greater 
height than the vertical dimension of the links of either 
series, and each of which has a load-attachment device 34 
suspended from a point between the wheels and passing 
through the slot 12. The links 15 of the other series are 
connecting links, each of which has a guide wheel 17 
engaging the track 11 transversely to the pair of wheels 
16 of the load links 14. (Accepted July 16, 1947.) 


MISCELLANEOUS. 


589,460. Cooling Mercury-Vapour Lamps. Aldis 
Brothers, Limited, of Birmingham, and A. C. W. Aldis, 
of Birmingham. (1 Fig.) March 19, 1945.—The 
invention relates to valves for controlling the flow of 
air used for cooling mercury-vapour or other gas-discharge 
lamps employed in signalling apparatus. The purpose 
of the air valve is to supply cooling air to the lamp 
while signalling is in progress and to cut off the air 
supply when signalling has terminated. The hollow 
body has an open lower end through which air under 
pressure can be supplied to its interior from a source 
below the disc d. The air outlet b conducts air to the 
lamp to be cooled. Between the air inlet, formed by 
the open end of the body a, and the air outlet b, the 
body is formed with an annular seating c for a light 
metal disc d, the arrangement being such that the inlet 
is isolated from the outlet when the disc d is on its seating. 
The upper end of the body a is closed, and its upper part 
forms a hollow cylinder e which contains a light sheet- 
metal piston f of larger diameter than the disc d, the 
piston being connected to the disc by a rod h passing 
into the closed upper cylindrical part of the body. In 
the portion of the cylinder e beneath the piston f there is 
arranged around the rod A a helical spring j which moves 
the piston in the direction for holding the disc d on to 
its seating c, and this part of the cylinder is formed with 
an opening k to the outer atmosphere. A vent m leading 
to the outer atmosphere is formed in the upper end of the 
cylindere. Above the cylinder eis formed an air chamber 
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n having at its lower end a central opening o leading to 
the upper end of the cylinder, and this opening forms an 
annular seating for another smaller closure member p 
which consists of a light-metal disc, which is loaded by 
a spring g tending to hold it in its closed position. The 
spring g acts on the second closure member p through 
the medium of an insulating disc r which carries an 
electrical contact ring s. This contact ring co-operates 
with a pair of fixed contacts ¢ in the air chamber n to 
complete the circuit of an electric tell-tale lamp (not 
shown) when the second closure member is fully open. 
The air chamber n is provided at one side with an inlet 
wv through which air under pressure is admitted to the 
chamber. For actuating the second closure member 7p, 
a solenoid w is mounted in a casing z above the air 
chamber 2, and has a movable core y, the latter carrying 
the second closure member and the disc r. The circuit 
containing the solenoid w is controlled by the signalling 
key, which also contrels the lamp circuit, so that with each 
excitation of the signalling lamp a blast of cooling air 
is discharged through the body a and thence through 
the signalling-lamp housing. With each successive 
excitation of the solenoid win the course of a signalling 
operation, the second closure member pis opened, allowing 
air under pressure to pass from the air chamber n to the 
upper end of the cylinderc. This causes the piston f to 
depress the disc d and thus allow cooling air to flow 
through the body a to the signalling lamp. (Accepted 
June 20, 1947.) 
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